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int findContentChildren(vector<int> &children, vector<int> &cookies) {

sort(children.begin(), children.end());
sort(cookies.begin(), cookies.end());
int child_i = 0, cookie_i = 0;
int n_children = children.size(), n_cookies = cookies.size();
while (child_i < n_children && cookie_i < n_cookies) {

if (children[child_i] <= cookies[cookie_i]) {

++child_i;

}

++cookie_i;
}

return child_i;

def findContentChildren(children: List[int], cookies: List[int]) -> int:

children.sort()
cookies.sort()
child_i, cookie_i = 0, O
n_children, n_cookies = len(children), len(cookies)
while child_i < n_children and cookie_i < n_cookies:

if children[child_i] <= cookies[cookie_i]:

child_i += 1

cookie_i += 1

return child_i

135. Candy
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Input: [1,0,2]
Output: 5
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int candy(vector<int>& ratings) {
int n = ratings.size(Q);
vector<int> candies(n, 1);
for (int 1 = 1; i < n; ++i) {
if (ratings([i] > ratings[i - 1]) {
candies[i] = candies[i - 1] + 1;
}
}
for (int i =n - 1; 1 > 0; --i) {
if (ratings([i] < ratings[i - 1]) {
candies[i - 1] = max(candies[i - 1], candies[i] + 1);
}
}

return accumulate(candies.begin(), candies.end(), 0);

def candy(ratings_list: List[int]) -> int:
n = len(ratings_list)
candies = [1] * n
for i in range(l, n):
if ratings_list[i] > ratings_list[i - 1]:
candies[i] = candies[i - 1] + 1
for i in range(n - 1, 0, -1):
if ratings_list[i] < ratings_list[i - 1]:
candies[i - 1] = max(candies[i - 1], candies[i] + 1)
return sum(candies)

1.3 X [ia] i) s
435. Non-overlapping Intervals
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int eraseOverlapIntervals(vector<vector<int>>& intervals) {
sort(intervals.begin(), intervals.end(),
[] (vector<int>& a, vector<int>& b) { return al[1] < b[1]; });
int removed = 0, prev_end = intervals[0][1];
for (int 1 = 1; i < intervals.size(); ++i) {
if (intervals[i][0] < prev_end) {
++removed;
} else {
prev_end = intervals[i] [1];
}
}

return removed;

def eraseOverlapIntervals(intervals: List[List[int]]) -> int:
intervals.sort(key=lambda x: x[1])
removed, prev_end = 0, intervals[0][1]
for i in range(l, len(intervals)):
if prev_end > intervals[i] [0]:
removed += 1
else:
prev_end = intervals[i] [1]
return removed
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int x;

int * pl = &x; // & UG R, ELTUWB K

const int * p2 = &x; // {5 BT, EA T LB (const int)
int * comst p3 = &x; // f5H A L5 (* const) , EF LB
const int * const p4 = &x; // {5H A DARE T, (AL T DARE T

2.2 Two Sum

167. Two Sum II - Input array is sorted
8 H i i
TE— P R R B AR B A, (SRR S E . A A —X .

Ao B RE B
BAZ N (numbers) Fl—NAEME (target) . fh 2ANEIWOLE, M 1 FFIRTHEL.

Input: numbers = [2,7,11,15], target = 9
Output: [1,2]

TERXAFEGIH, SB—DeF (2) A=A (7) RS T2 (9).
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vector<int> twoSum(vector<int>& numbers, int target) {
int 1 = 0, r = numbers.size() - 1, two_sum;
while (1 < r) {
two_sum = numbers[l] + numbers[r];
if (two_sum == target) {
break;
}
if (two_sum < target) {
++1;
} else {
—-r;
}
}

return vector<int>{1 + 1, r + 1};

def twoSum(numbers: List[int], target: int) -> List[int]:
1, r = 0, len(numbers) - 1
while 1 < r:
two_sum = numbers[1] + numbers[r]
if two_sum == target:
break
if two_sum < target:
1 +=1
else:
r =1
return [1 + 1, r + 1]

2.3 JIFMAAT A

88. Merge Sorted Array
&l H itk

HEMNHFPRAL, BB GH I
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Input: numsi = [1,2,3,0,0,0], m = 3, nums2 = [2,5,6], n = 3
OQutput: numsl = [1,2,2,3,5,6]

X PN E 2 HELF T, FRATT DB a5 2 R AN SR 2, B nums (1)
m— 1 ALH nums2 [ n — 1 . BRUCRHBRRIIEAN S H1 3] nums1 (1530, RIGHH#ZN—1.
PRI 258 7 nums1 (R, FrARRN AR ZH =84, DAER H.

TELAUF AR L, FRATE R m Fln 4ERA A TeEE, F#UMISL—A> pos T84T, 2
TROLER m+n— 1. BRI ZEREE) m 8 n FEHGE, B0 ZEF53) pos. X AR, WA numsl
AT AEH5E, AZIRICHE nums2 ARG Hl W2 nums2 WEF D @E Hl5E, FR
nums1 T ARFESAE, FAENCEWHETT .

TE C+ B RIRAVEB T ++ F--/NEIT: at+ Al ++a &F2KF a1, B2 a++ RFME
Hoa, M ++adREMEN a+t. QUERFUEAEIGIN a W9ME, MIATEZLREME, WIENEEER T DA
(++a FERGIIFA AN G O T 21T B g —28)

void merge(vector<int>& numsl, int m, vector<int>& nums2, int n) {
int pos = m-- + n-- - 1;
while (m >= 0 && n >= 0) {
numsi[pos--] = numsl[m] > nums2[n] ? numsl[m--] : nums2[n--];
}
while (n >= 0) {
numsl[pos--] = nums2[n--];

3

def merge(numsl: List[int], m: int, nums2: List[int], n: int) -> None:
pos =m+n - 1
m-=1
n-=1
while m >= 0 and n >= O:
if numsi[m] > nums2[n]:
nums1[pos] = nums1[m]

m-=1

else:
numsl[pos] = nums2[n]
n-=1

pos -=1

numsi[: n + 1] = nums2[: n + 1]

24 WmaEhEn
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76. Minimum Window Substring
i H it i
BEPIDTAFE s M1, K s S « Ira TR RAIESE TP AP R IE,  [A]IN 2RI 1]
ARG O(n).
N R

BARWATIE s M e, e —4 S PRI . WERATEAEME, Wi — 2575
o

Input: s = "ADOBECODEBANC", t = "ABC"
Output: "BANC"

LEABEBIT s PRIBHLE— A, —/ B, —4 C AT/ 0 2 “BANC”,

fig

ARSI B o oK AR, BIWAS84T 1A r BRE M B i ) i A im A8l HL LS — e 7
r AN E A . Cr+ R TN B 128 (%4, valid Al freq, SRBREFT4F (ASCI
HALE 128 ANFAF) o ot valid FRBAFAFAE t TOREEAE, T freq /s H il ¢ RN FAFE
s T ST P B RO BCR : WEDNIE, WIEIEE B ol ta, BRI & 4. Python fHif#
W0 H Counter ZELEH I GETH ¢ PAFAER A G EE (AT DA dict B4) .
B B ARTE for TRFF LI T —> while 535, {HJ2H K while G371 585 80 [ #5850, H 1 H%
MIEEEIG RS —R, IR R 22 AT A 2 O(n).

5

string minWindow(string s, string t) {
vector<bool> valid(128, false);
vector<int> freq(128, 0);
1] Giked AR
for (int i = 0; i < t.length(); ++i) {
valid[t[i]] = true;
++freq[t[i]1];
}
/] BoiESE R, T E XA HEE.
int count = 0;
int min_1 = -1, min_length = -1;
for (int 1 = 0, r = 0; r < s.length(); ++r) {
if (!valid[s[r]]) {
continue;
}
/] B EHFHEMARELRT, HREZEHLRT e H K8 FHF.
if (--freqls[r]] >= 0) {
++count;
}
/] BEHEOCAATTLUTN, EREBL, ALY HERNBATIRRES.
while (count == t.length()) {
if (min_length == -1 || r - 1 + 1 < min_length) {
min_1 = 1;
min_length = r - 1 + 1;
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/] BAULENFHERAZLRI, ARBEP AN FHEEENH K.
if (valid[s[1]] && ++freql[s[1]] > 0) {

--count;
by
++1;
}
3
return min_length == -1 7 "" : s.substr(min_1, min_length);

def minWindow(s: str, t: str) -> str:
# RUATFHMFHRIRL, FOHT:
# freq = dict()
# for c in t:
# freqlc] = freq.get(c, 0) + 1
freq = Counter(t)
# BHREHE D, T ER L HKE

count = 0
min_1, min_length = None, None
1 =0

for r in range(len(s)):
if s[r] not in freq:
continue
# BB FHMAMELI, HBREZRHRT FRENTH.
freq[s[r]] -= 1
if freqls[r]] >= 0O:
count += 1

# R EFHLAGtTLATH, ZRABL, ALY WERNBERT I RRES.

while count == len(t):
if min_length == None or r - 1 + 1 < min_length:
min_1 =1

min_length =r - 1 + 1
# LN EWFRBRAERN, FOBECPIRFHELEH KK
if s[1] in freq:

freqls[1]] += 1

if freq[s[1]] > O:

count -=1
1+=1
return "" if min_length is None else s[min_1: min_1 + min_length]

2.5 Peigddiatt
142. Linked List Cycle 11

& H iliid
O ER, WORAIREE, HHEREEIT RS

A A H B
AR AR, M REER R WEPRECH IR, R
TERXAFEBI A, (EA 2 B3 LRI ER AT 4R 5
AR BA AU, LeetCode SR AT RIS N EER
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Pel 2.1: JUH 142 - F ARSI

struct ListNode {

int val;

ListNode *next;

ListNode(int x) : val(x), next(nullptr) {}
}s

class ListNode:
def __init__(self, x):
self.val = x
self.next = None # or a ListNode

it
T HERAR B I8, A — AR ARE—PU24845E (Floyd FIREE)  SEmiaE,
53 5t 44k slow il fast, UGN EAEFERIII . BRI fast HIER2E, slow Higk—2. 2R fast
MPAERIR S, IRAULI AR SR fast W] PATCRRE T 25, A4V — A, H—ER
FE— %) slow il fast 3B . 24 slow Fil fast 55— AHIBET, FA TR fast FHFL B HELRTFK, I
il slow Fil fast FERESHIHE— 4. 24 slow Fil fast &5 —UCHHEI, AHIE A 5 B BB B FF UG i
D hi M FEERERANA S A ATBMA , LTARL LRSS RREE.

ListNode *detectCycle(ListNode *head) {
ListNode *slow = head, *fast = head;
bool is_first_cycle = true;
/] BEIE,
while (fast != slow || is_first_cycle) {
if (fast == nullptr || fast->next == nullptr) {
return nullptr;

}
fast = fast->next->next;
slow = slow->next;

is_first_cycle = false;
}
/] FRF E
fast = head;
while (fast != slow) {
slow = slow->next;
fast = fast->next;
}

return fast;



https://en.wikipedia.org/wiki/Cycle_detection
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def detectCycle(head: Optional[ListNode]) -> Optional[ListNode]:
slow = head
fast = head
is_first_cycle = True
# BT,
while fast !'= slow or is_first_cycle:
if fast is None or fast.next is None:
return None
fast = fast.next.next
slow slow.next
is_first_cycle = False
# R A
fast = head
while fast != slow:
fast = fast.next
slow = slow.next
return fast

2.6 #x°]

220131
633. Sum of Square Numbers

Two Sum &l H T L —

680. Valid Palindrome 11

Two Sum i H {yAZ A .

524. Longest Word in Dictionary through Deleting
HH A PR LT

i ¢ 15
340. Longest Substring with At Most K Distinct Characters
T2 e BRSO [EGE T 4 /P AR

- e



https://leetcode.com/problems/sum-of-square-numbers/
https://leetcode.com/problems/valid-palindrome-ii/
https://leetcode.com/problems/longest-word-in-dictionary-through-deleting/
https://leetcode.com/problems/longest-substring-with-at-most-k-distinct-characters/

B %
d HikmAE d EREAE
d RKFT B3 E ikorr i

0 KR

3.1 SEikfR:

o BRI o ks E T A (binary search, bisect), AP E R A TR
P8 B DX 1) 7 P 70 B TR RS AT R, R AR AR RIR D o XFTF— KB On)
WAL, — o ERIIRIS IR O(logn).

BBIRL, PRI (34.5.6,7), AT AR 4 FEAEXDRALIN . H—K
Prmf B RO s, BN S KT 4, FrPAUER 4 fPE T XL, IR 2 b @ i e T 5 Zeillix—
o TRIATWAR KN T {(3.4.5 . (R, RIEEAR UGB 15, XHLE 5 are
PRE AT DAAGRE , HAE RIS R BRG] ) 2RI I8 h 8 4, IR A
AR TRIEATEI, XT—AKEN S B, AT T 7 2 . WA
DAL, SRR BUN TR ZAL R 5 K

FATE AT AR e im0 08 Ltk 4 5E—ME [a,b] IKIAINAY SRR L £(1), #
fla) Fl £ (b) IESAMEAIL, AR AMEATHE— D ¢, (1T f(c) = 0o FEEABITH, f(1) B HLRR 4K
f@O) =t+2, HRAZBFAEFHTR () -4 =0 BHAHBMW. HWHhf(1)-4=3-4=-1<0,
f(5)-4=T7-4=3>0, HRBAEXEIA ALY, FIEATTARN 0 B8Ok Ra)n
OB TANREFR A RO OL, AT — AN, ELR A R AR I R AR, WU AN AR
R, B4 AFEXA A

FLARBIACHS b, o A DTa] 8 2 A i BOT DX [ ik 2 A DX B2 R 20 S g mT A, PRt
AL F DA G RN IE AT E XA . X HLAEF RNk ES , S — @il
MA—FEE, WInZWATE (W2 C++. Python SHEFH ) sZAMIAM (ET AL R 2%
), RE R —MEIE; 5 R AER BN B 4 2R f 5 DX )RR — el A, A
EMEERESPEASCIEI, AR ERICEB R IEIRER, W% Bl — M E ik,

T AR AT DA XSGR B —FRRR TS DL, (HBRAT B TE XK. DR AR,
REHEE 2 — 22— PR, M o EHRE, FEEEE AR S A KA

32 KIJi
69. Sqrt(x)

& H iliid
HE— AR X, SRERTFIT, [0 T B,


https://leetcode.com/problems/sqrtx/
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i N i {1
AR R

Input: 8
OQutput: 2

8 IFF 452 2.82842..., A FHUEHIZ 2.

il

AT DMK TE AR AL, A7 — DR 2, K f(1) = 7 —x = O (. BONIRATA S E
120, FPA f(r) ¥ERE S TR EiB I . ZEE] £(0) = —x <0, f(x)=x>—x 20, FKATARA
X [0, x] XA -4k B f(0) = 0 . X BEE MW T MG Gk,

FE C+ i, mid = (1+r)/2 PRESRCA 1+ r AR R, BRI mid = 1+ (r = 1)/2
ME: HAEWE mid = mid AR, PCIRATHEE mid F1 x/mid .

int mySqrt(int x) {
int 1 =1, r = x, mid, x_div_mid;
while (1 <= r) {
mid =1+ (r - 1) / 2;
x_div_mid = x / mid;
if (mid == x_div_mid) {
return mid;

¥
if (mid < x_div_mid) {
1 = mid + 1;
} else {
r = mid - 1;
}
}
return r;

def mySqrt(x: int) -> int:
1, r=1, x
while 1 <= r:
mid = (1 + ) // 2
mid_sqr = mid**2
if mid_sqr == x:
return mid
if mid_sqr < x:

1 =mid + 1
else:
r = mid - 1
return r

7Hh, REGEA R RS UA R, HASN e = tn = f(6)/ f' (). H5E
f@) =1 —x =0, XEMBERAKN ther = (0 + x/12)/2-
1E C+ it rf, N TRk int# B, BT ETEER BRI RS, FATRATAGE ] long kA7
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int mySqrt(int x) {
long t = x;
while (t * t > x) {
t=(t+x/1t)/ 2
X

return t;

def mySqrt(x: int) -> int:
t =x
while t**2 > x:
t=(G&+x//t)// 2

return t

3.3 HRIXM]

34. Find First and Last Position of Element in Sorted Array
&l H itk

Y TE — I PP BB AT — ML, AR EE — RO G — U A
A i RSB

AR —AE, R — R B B AR S — U R A (AL 0 IF
W) WERATFAERME, WIPAR (RS- 1

Input: nums = [5,7,7,8,8,10], target = 8
Qutput: [3,4]

By 8AES 3 QL5 — U BL, FES 4 fidRis— Ul .

{'

XIERT DAEME R H OS2 C++ B lower_bound F1 upper_bound K%, Bi# Python H
fJ bisect_left il bisect_right pRAL. X BN H AN AT S, LR A HH
a7 PA.

&

int lowerBound(vector<int> &nums, int target) {
int 1 = 0, r = nums.size(), mid;
while (1 < r) {
mid =1+ (r - 1) / 2;
if (nums[mid] < target) {

1 = mid + 1;
} else {
r = mid;
}
}
return 1;



https://leetcode.com/problems/find-first-and-last-position-of-element-in-sorted-array/
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}

int upperBound(vector<int> &nums, int target) {
int 1 = 0, r = nums.size(), mid;
while (1 < r) {
mid =1+ (r - 1) / 2;
if (nums[mid] <= target) {

1l = mid + 1;
} else {
r = mid;
¥
}
return 1;

}

vector<int> searchRange(vector<int> &nums, int target) {

if (nums.empty()) {
return vector<int>{-1, -1};

}

int lower = lowerBound(nums, target);

int upper = upperBound(nums, target) - 1;

if (lower == nums.size() || nums[lower] != target) {
return vector<int>{-1, -1};

}

return vector<int>{lower, upper}l;

def lowerBound(nums: List[int], target: int) -> int:
1, r = 0, len(nums)
while 1 < r:
mid = (1 + 1) // 2
if nums[mid] < target:

1 =mid + 1
else:
r = mid
return 1

def upperBound(nums: List[int], target: int) -> int:
1, r = 0, len(nums)
while 1 < r:
mid = (1 +r) // 2
if nums[mid] <= target:

1 =mid + 1
else:
r = mid
return 1

def searchRange(nums: List[int], target: int) -> List[int]:

if not nums:
return [-1, -1]

lower = lowerBound(nums, target)

upper = upperBound(nums, target) - 1

if lower == len(nums) or nums[lower] != target:
return [-1, -1]

return [lower, upper]
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3.4 AR
162. Find Peak Element

& H fili idk

G — R, 7 SR BT PTIHR R IR, SRIB(ER AL . — R T R %
ANEAE, RPMERE—RIA . IR A BB Ologn).

i A\ i L1 AR5
AL, iR

Input: nums = [1,2,3,1]
Output: 2

WE{EL 3 H BLAENE: 2.

*

H

FSLH O(logn) WAV ZRPBE, FATAT AR IERT — 224k FERR M AN I (E S, #524
Bl RANR I, IB A — A AN

[

int findPeakElement (vector<int>& nums) {
int n = nums.size();
if (n==1) {

return 0;

}

if (nums[0] > nums[1]) {
return O;

}

if (nums[n - 1] > nums[n - 2]) {
return n - 1;
}
int 1 =1, r = n - 2, mid;
while (1 <=1) {
mid =1+ (r - 1) / 2;
if (nums[mid] > nums[mid + 1] && nums[mid] > nums[mid - 1]) {
return mid;
} else if (nums[mid] > nums[mid - 1]) {
1l =mid + 1;
} else {
r = mid - 1;
}
}

return -1;

def findPeakElement(self, nums: List[int]) -> int:
n = len(nums)
if n ==
return O



https://leetcode.com/problems/find-peak-element/
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if nums[0] > nums[1]:
return 0O
if nums[n - 1] > nums[n - 2]:
return n - 1
l, r=1, n - 2
while 1 <= r:
mid = (1 + 1) // 2
if nums[mid] > nums[mid + 1] and nums[mid] > nums[mid - 1]:
return mid
elif nums[mid] > nums[mid - 1]:
1l =mid + 1
else:
r = mid - 1
return -1

3.5 GEFe Bl IR Ay

81. Search in Rotated Sorted Array I1
i H ik

— AN E ARG T B RATIE S A U E W (40 [1,2,2,3,4,5] — [2,3.4,5,1,2], fE5—
RLANEE AL ), AR FECAER AL . e —AMA, WX MER A T X A hese il .
i A K D PR

AR M —ME, FhR—MRE, 2B P R E%E .

Input: nums = [2,5,6,0,0,1,2], target = 0
Output: true

{'

it

B AL, FAT TSR AT AR R i, (S = Ak T M me b s
WA AR E DTS, IBABEIAA KR EHRT s 2, AR AU 2 A HEAT P9
SR FASE AT HE PR IR TR Y, FRATRT AR AN X R4k S o il R, FAT T 75— X
[AIAREE Iy 4R AR A ZA A A S IE .

[

bool search(vector<int>& nums, int target) {
int 1 = 0, r = nums.size() - 1;
while (1 <= 1) {
int mid =1 + (r - 1) / 2;

if (nums[mid] == target) {
return true;

}

if (nums[mid] == nums[1]) {
/] Tk FI B K E R p Y, (E1LE —E F £target.
++1;

} else if (nums[mid] == nums[r]) {

/] TEFIHAK 8 28 F R, ErfE — 2K Ztarget.



https://leetcode.com/problems/search-in-rotated-sorted-array-ii/
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} else if (nums[mid] < nums([r]) {
/] A KT
if (target > nums[mid] && target <= nums([r]) {

1l =mid + 1;
} else {
r = mid - 1;
}
} else {

/] KR

if (target >= nums[1l] &% target < nums[mid]) {
r = mid - 1;

} else {
1l =mid + 1;

}

}

return false;

def search(nums: List[int], target: int) -> bool:
1, r = 0, len(nums) - 1
while 1 <= r:
mid = (1 + ) // 2

if nums[mid] == target:
return True

if nums[mid] == nums[1]:
# kAWK R 7 ey, Bl & — 21 Ztarget.
1 +=1

elif nums[mid] == nums[r]:
# TR HBTANK 27 ey, {Erfl & — % 1 Ztarget.
r -=1

elif nums[mid] < nums[r]:
# X BRI T
if nums[mid] < target <= nums[r]:
1l =mid + 1
else:
r = mid - 1
else:
# 7 XA 2T .
if nums[l] <= target < nums[mid]:
r = mid - 1
else:
1l =mid + 1
return False

3.6 %]

FEnibAE
154. Find Minimum in Rotated Sorted Array 11

SR AR L —



https://leetcode.com/problems/find-minimum-in-rotated-sorted-array-ii/
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540. Single Element in a Sorted Array
TER ML B BRI ), A OB A T A 28 ?

BEW M
4. Median of Two Sorted Arrays
Ta BN B RN T A R


https://leetcode.com/problems/single-element-in-a-sorted-array/
https://leetcode.com/problems/median-of-two-sorted-arrays/

4 45 Tar PR RE

C==0-

QO F AT EE QAR
O Heik HEF

4.1 WIHH L

BIRTE C++ Al Python HLERWI DA sort eR#HER, 1 HEIER T2 A C FHHFH
5, AT SRR FIA T AR B CXAREEABEAR , DASR T d X SEHE P SR [ i ok
W H o X HIATRR RS RN O(nlogn) MHE 33K PO HEP AR HEY , Horb A og
Prig RERE DR, 55 AT DACRIEAR A A SR AR H OAR CEAAE (BD “FEHEF™)

PrdiHEE (Quicksort)

PREEHE T 1R B 2% T 2Y 15— AR HE T Fr B, JATTERELse O R A
I IR, KA i R N R RS s B A, PR A B i KR R Bl )
HoAM. #PEse s, FATHRION PR s Ze A MY T Be R A T O HE - B AT o mlER g
X AEBURBENLIY . AR AL LN A JR LT AT E] O(nlogn), BIEMEIL NI O(n?).

FATRAZZAAE IR — 0 53k, Piafeatfn =0, r=n-1.

void quickSort(vector<int> &nums, int 1, int r) {
if (1 >= 1) {
return;
}
/7 ELR AL, IR B, HMALEE—MLE Y fEpivot.
int pivot = 1 + (rand() % (r - 1 + 1));
int pivot_val = nums[pivot];
// ¥ipivot 515 #.
swap (nums [1], nums[pivot]);
/1 NII+L, WS N, ERETAMLENHREE XA
inti=1+1, j=r;
while (true) {
while (i < j && nums[j] >= pivot_val) {
--3;
}
while (i < j && nums[i] <= pivot_val) {
++1;
}
if (i ==3j) {
break;
}
/) AL EWEK Tpivotd, jELEME /N Tpivotld, ¥ - HF K #.
swap (nums[i], nums[j1);
}
// ifmjAEE ey E B G B pivot, HATKpivot 51 E Hr#kE K.
// BB AR AL E A — & bpivot{E /N, &AM — T thpivot{E K.
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int new_pivot = nums[i] <= nums[1] 7 i : i - 1;
swap(nums[1], nums[new_pivotl);

quickSort (nums, 1, new_pivot - 1);

quickSort (nums, new_pivot + 1, r);

def quickSort(nums: List[int], 1: int, r: int) -> bool:
if 1 >= r:
return
# LA, IXKEF, EALEFE—AMLE L fFpivot,
pivot = random.randint(1l, r)
pivot_val = nums[pivot]
# ffpivot 51 #.
nums [1], nums[pivot] = nums([pivot], nums[1]
# WI+1, rlWmm AR, EXRESACENHREER KR
i, j=1+1,r
while True:
while i < j and nums[j] >= pivot_val:
j-=1
while i < j and nums[i] <= pivot_val:
i+=1
if i == j:
break
# I B WA Tpivorld, j &y E/ N Tpivot(H, K =& K #.
nums [i], nums[j] = nums[j], nums[i]
# ifn A B AL E B A #r#pivot, RAT¥pivot EIEH#E kK.
# SR AR AL E A — R Hpivot{E AN, AW — & pivotfE k.
new_pivot = i if nums[i] <= nums[1l] else i - 1
nums [1], nums[new_pivot] = nums[new_pivot], nums[1]
quickSort (nums, 1, new_pivot - 1)
quickSort (nums, new_pivot + 1, r)

JJFHEF (Merge Sort)

HFHE 2 AL oA, FATEZ GRS TS I UME . SRy, X — DR B,
FATHT ASE o NHEF 222G 20, KRR E RS (“987) 5 HEFRA- O of RAE
PR HFRAE T B (“97).

AR LA R 0 5GYE, WIS 1 =0, r=n-1, 5HMERIESZ—F nums
F/FEFEIIEH cache, FSRTEMEIGRT SR,

void mergeSort(vector<int> &nums, vector<int> &cache, int 1, int r) {
if (1 >=1) {

return;
}
/] A

int mid =1 + (r - 1) / 2;
mergeSort (nums, cache, 1, mid);
mergeSort (nums, cache, mid + 1, r);
/] i
/7 iR E AR, iWEEAL, nidl, jHEEZ midA, rl,
int 1 =1, j =mid + 1;
for (int pos = 1; pos <= r; ++pos) {
if (j > r |l (i <= mid &% nums[i] <= nums[j])) {
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cache[pos] = nums[i++];
} else {

cache[pos] = nums[j++];

}

}

for (int pos = 1; pos <= r; ++pos) {
nums [pos] = cache[pos];

3

def mergeSort(nums: List[int], cache: List[int], 1: int, r: int) -> bool:

if 1 >= r:
return
# 2

mid = (1 + ) // 2
mergeSort (nums, cache, 1, mid)
mergeSort (nums, cache, mid + 1, r)
# .
# ifejF R A AR, 1 EAZL, midl, jHEEE mid+l, ],
i, 3 =1, mid + 1
for pos in range(l, r + 1):
if j > r or (i <= mid and nums[i] <= nums[j]):
cache[pos] = nums[i]

i+=1

else:
cache[pos] = nums[j]
j+=1

nums[1:r+1] = cache[l:r+1]

4.2 Pk
215. Kth Largest Element in an Array
&l H ik
TE—NARHAFREEA S, HREIE b RIEeT.
A LSRR
AR — A HARE b, S5 & R BE BN —E A #.

Input: [3,2,1,5,6,4] and k = 2
Output: 5

{'

]

=

iﬁl‘l

PRI ZEEE— BT TR k-th Element [, ATRATE- O(n) BRI AR IE, O(1) ZS[A)R %2 5
JECRARTAE . PUgte B SR PO HE PRI, A R FF 2R E 5 & KERK (pivot) BRI, A
SO H A AT HEY o SRR, PR MR R TRLARAL, 5 R O I 1]
IR 0n?),

&



https://leetcode.com/problems/kth-largest-element-in-an-array/
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I AR B _ B POl HE R A2 1T, 23 8UE LeetCode EITH#IN . FATH A
S A B ), B A i L AP AR R NFIOR R, Rk S A T A o7 B A 4R 1R

int findKthLargest(vector<int> nums, int k) {
int pivot = rand() % nums.size();
int pivot_val = nums[pivot];
vector<int> larger, equal, smaller;
for (int num : nums) {
if (num > pivot_val) {
larger.push_back (num) ;
} else if (num < pivot_val) {
smaller.push_back(num) ;
} else {
equal.push_back(num) ;
}
}
if (k <= larger.size()) {
return findKthLargest(larger, k);
}
if (k > larger.size() + equal.size()) {
return findKthLargest(smaller, k - larger.size() - equal.size());
}

return pivot_val;

def findKthlLargest(nums: List[int], k: int) -> int:
pivot_val = random.choice(nums)
larger, equal, smaller = [], [], []
for num in nums:
if num > pivot_val:
larger.append (num)
elif num < pivot_val:
smaller.append (num)
else:
equal . append (num)
if k <= len(larger):
return findKthLargest(larger, k)
if k > len(larger) + len(equal):
return findKthLargest(smaller, k - len(larger) - len(equal))
return pivot_val

4.3 itk
347. Top K Frequent Elements
il H ik
WA, KAk A EARE R
Sy A R
AR — MM — D EARE ko Fg— RN k.

—_——eC==


https://leetcode.com/problems/top-k-frequent-elements/

4.3 WwHF —25/183 —

Input: nums = [1,1,1,1,2,2,3,4], k = 2
Qutput: [1,2]

FERXAEGIF, S0 1 2.

i

o4 RS, ARHET I R R R ME RS — AR, A PSR AME B R (SR
M), SRIEAARIEATHEY o SEXSREGIRUE, oA e AHE TR 2 PO [1,2,3,41, BEATE S5
42,111, FoREEAEE I

B, TATDAR AR A THERE , Bk AR RIZ 10 & A B X BIATT AT DA 1 4% il
e Sk, #E 2 m AR T — UMY S84 IR AR EAS R TR Y« BT X AR BRAN
PR B BRI 4, FRATE L [1,2,3,4] UASHAE, BEA15 SIS (13,41,12L0L.0111,
FORARECF AR e, TAINGHREED, HRHE kAT,

FATA A C++ HHY) unordered_map 5{ Python /) dict SLHMEH 7.

vector<int> topKFrequent(vector<int>& nums, int k) {
unordered_map<int, int> counts;
for (int num : nums) {
++counts [num] ;
}
unordered_map<int, vector<int>> buckets;
for (auto [num, count] : counts) {
buckets [count] . push_back (num) ;

}
vector<int> top_k;
for (int count = nums.size(); count >= 0; --count) {
if (buckets.contains(count)) {
for (int num : buckets[count]) {
top_k.push_back(num) ;
if (top_k.size() == k) {
return top_k;
}
}
}
}

return top_k;

def topKFrequent(nums: List[int], k: int) -> List[int]:
counts = Counter (nums)
buckets = dict()
for num, count in counts.items():
if count in buckets:
buckets [count] . append (num)
else:
buckets[count] = [num]
top_k = []
for count in range(len(nums), 0, -1):
if count in buckets:
top_k += buckets[count]
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if len(top_k) >= k:
return top_k[:k]
return top_k[:k]

4.4 %4:2]

JE A%
451. Sort Characters By Frequency
FHHER B AS T A8

TR M
75. Sort Colors
AR 28 By iy == I R, S AN 6 = AN E 0 HATELE I THE T -


https://leetcode.com/problems/sort-characters-by-frequency/
https://leetcode.com/problems/sort-colors/

o4 Sui — Ul aliR

Spgir
0 Hikfma 2 =k
O R R S ERARE

5.1 BEire

DREEN S RN LN SR Z PR i DL DL et R T3k, BB iz A BRI 45
SR P TIR

5.2 WREMEHE

RIEMLSEI A (depth-first search, DFS) FEZRE|—AHHTT AU, 37 BIZH 1Y 2 73
D PR P I A A JE R (stack) SRSEEE, AT DA S SF AR SC I . X T
gk, BT RUR B AR T, IR R E W BT T, 78 Python .
ITT LAY collections.deque R SZH C++ iy stack. (HIZEH LT, FATEZSEN C++ 1Y
vector zi Python A1 list ReSEBE, M ENTMERSEA G R Bdasst, SCRESCRREPLA L -

5 SR U AR, FRATAN 1S T AR P o (Bl P P2 A e 119 im B 19 R
IR 2FEIRASEIE <3 W7 I AT SReng, M Pt feh 1 GEIGTY ) ->2 (Gl PJTER—2 1
LT >4 GEPITER—ZMATTR) >2 (70, BEERN) ->1 (77 Ry E e
W, IREIALE ) >3 GEIIER—ZMA T R) >0 (BT, BEIER) > 4REF
(TR TERET) .« RIS, FATRTOTRM LSRN 1->2->4->3,

WREEOL SeA8 R T DA R A I PR - 0 SRR  Jy e 1 s AT A, 19 R Pl
Pi AT RORTE], UL R AT AR Z JE 2 dr 80 3R MIE T HIN & G A IR, A a1
HEANEANRHER S, MBEHE .

HHFIRAT RE S T EN O AR W s iRl DA IR Py S5 R AN, X
RS M IR SISk 8024 (memoization ) .

695. Max Area of Island
3 H ik

GE DT YR O-1 HERE, o 0 FRiEe, 1 FoREib . BRI O 40 R i T AT I
U, EAAET RGBT AR TR SRR B IR



https://leetcode.com/problems/max-area-of-island/
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i N i {1
AR TR, R RV RN B ST

Input:
(fs+,0,1,1,0,1,0,17,
(1,0,1,1,0,1,1,1],
(0,0,0,0,0,0,0,11]
OQutput: 6

BRI RIS 6, (Al

H

i
B - AR E R IR AR, RATAT ASOR G T IR R . — Ok, E IR KA
FORE R A S PR ESCRIR eR A, 6 R A T D B B R L, IR nT AT IR, f2R
A DARPFERT R AT R o Rl W T ST IR B L R AT . 448, FRAT AT PARE TR
(stack) SEBLPRIEMLIC IR, (HPNARS BB A I BT ], T VAR X (TS B, PR i
EHWER BN, R AT (LR o Ak TR L, Bk
BEAREAFRERE, RPN ET I, RS BB oL

AVERR ARG RN TN, 3T A7 sy, AR —
AL, 0, 1,0, -10, BRAHSBPIOZECY E R ATz —. S8Rl AR S 1 [-1, 0],
[1,0]. [0, 1] [O, -1], DAfEEEAR.

&

int maxAreaOfIsland(vector<vector<int>>& grid) {
vector<int> direction{-1, 0, 1, 0, -1};
int m = grid.size(), n = grid[0].size(), max_area = 0;
for (int i = 0; i < m; ++i) {
for (int j = 0; j < nj; ++j) {
if (grid[il[j] == 1) {
stack<pair<int, int>> island;
/] e EE AT R
int local_area = 1;
grid[i] [j] = 0;
island.push({i, j});
// DFS.
while (!island.empty()) {
auto [r, c] = island.top(Q);
island.pop();
for (int k = 0; k < 4; ++k) {
int x = r + direction[k], y = ¢ + direction[k + 1];
/] N R W AR AR A
if (x> 08&& x<m& y>0&& y <n &
grid[x] [yl == 1) {
++local_area;
grid[x] [yl = 0;
island.push({x, y});

¥
X

max_area = max(max_area, local_area);
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3

return max_area;

def maxAreaOfIsland(grid: List([List[int]]) -> int:
direction = [-1, 0, 1, 0, -1]
m, n, max_area = len(grid), len(grid[0]), O
for i in range(m):
for j in range(n):
if grid[il[j] == 1:
island = []
# AN EE AT R
local_area =1
grid[il[j] =0
island.append((i, j))
# DFS.
while len(island) > O:
r, ¢ = island.pop()
for k in range(4):
X, y = r + direction[k], ¢ + direction[k + 1]
# OO\ R AR AR R R
if 0 <= x <mand 0 <= y < n and grid[x][y] ==
local_area += 1
grid[x] [yl = 0
island.append((x, y))
max_area = max(max_area, local_area)
return max_area

NHEAVEARBEIA G, R TSR, — @ AR AT W AR U T e
Bz ik, Wl AERT R B — T IR B TR A . X BLRRAT TR AN -1, 0, 1, 0, -1] Bl b7 B
NAAPATT R, e EAE RS R YR F A I eR . PR S IRARRTA, 3]
PAEARAEE—Fh.

/] B
int dfs(vector<vector<int>>& grid, int r, int c) {
if (r <0 || r >= grid.size() || ¢ < 0 || ¢ >= grid[0].size() ||
grid[rllc] == 0) {
return O;
}

grid[r][c] = 0;
return (1 + dfs(grid, r + 1, c) + dfs(grid, r - 1, c) +
dfs(grid, r, ¢ + 1) + dfs(grid, r, ¢ - 1));
}

/] EEH
int maxAreaOfIsland(vector<vector<int>>& grid) {
int max_area = 0;
for (int i = 0; i < grid.size(); ++i) {
for (int j = 0; j < grid[0].size(); ++j) {
max_area = max(max_area, dfs(grid, i, j));
}
}

return max_area;
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# 3R A
def dfs(grid: List[List[int]], r: int, c: int) -> int:
if r < 0 or r >= len(grid) or ¢ < 0 or ¢ >= len(grid[0]) or grid[r][c] ==
return O
grid[r]c] = 0
return (1 + dfs(grid, r + 1, c¢) + dfs(grid, r - 1, c) +
dfs(grid, r, ¢ + 1) + dfs(grid, r, ¢ - 1))

# TEH
def maxAreaOfIsland(grid: List[List[int]]) -> int:
max_area = 0
for i in range(len(grid)):
for j in range(len(grid[0])):
max_area = max(max_area, dfs(grid, i, j))
return max_area

547. Number of Provinces
F B BB

ZE AT YE O-1 HiRE, WEREE (L)) (LB 1, WISRIRER i DN RIEE j DAk [H—
WTTE . CHIIKTTAESR X R 2 T AME LY, BN a A1 b #HER, b1 c #H4R, HB4 a Fil ¢ HAH
B, HE X =AW TR — KTz . SK—3 2 AT .
A R

WAL, e R, BRI . OIS S R B X R
YRR R [F, PN E S AT B C R, XL ERE A L.

Input:
[[1,1,01,
[1,1,0],
[0,0,1]1]

Output: 2

FEXAFEBI A, [1.2] ATk, (31 abF—MkilE

L —EEE T, BWRREe, S ERR AT, B EE B R AL AT R
FHSE. MAEX—ESRE, F—17 (9)) Foxn—M0, BEWEs (17) FReEAE— e
We E—IEEEIA mxn DA, BN 4 %30 A n AR, BT RS
A on ki, FoRFPA TS, BT AA 1 &, FonAuiiiiE A a0 . HEETHE
MR, XEEH S E—EEH AR R A E A R (SR .
X HUR I 5.

AT AR, RANVETRAAR G E EREAT R EE R BNELEZE
W T IR
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/] HEH
void dfs(vector<vector<int>>& isConnected, int i, vector<bool>& visited) {
visited[i] = true;
for (int j = 0; j < isConnected.size(); ++j) {
if (isConnected[i][j] == 1 && !visited[j]) {
dfs(isConnected, j, visited);

}
}

// EEBE
int findCircleNum(vector<vector<int>>& isConnected) {
int n = isConnected.size(), count = 0;
// BEEEEEROHEERTHT A
vector<bool> visited(n, false);
for (int i = 0; i < n; ++i) {
if (Yvisited[i]) {
dfs(isConnected, i, visited);
++count;

}

return count;

def dfs(isConnected: List[List([int]], city: int, visited: Set[int]):
visited.add(city)
for i in range(len(isConnected)):
if isConnected[city] [i] == 1 and i not in visited:
dfs(isConnected, i, visited)

# T EH
def findCircleNum(isConnected: List[List[int]]) -> int:
count = 0

# I ESHREMHEANT A
visited = set()
for i in range(len(isConnected)):
if i not in visited:
dfs(isConnected, i, visited)
count += 1
return count

417. Pacific Atlantic Water Flow
& H ik
ZHE A AR B BUE R, B B REFRNIBIE . R A B P, A

S U8 Py NI R S I = e o A T 77 1 N o 7 L NV RS R AN 02 ) D VA
TR ARSI A O
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i N i {1

WA TR AR RO, FORERRE . R D T4, PR AR
KNEIER 2, FoRi R AN ALE AR AR

Input:
AFE - - 77
~1 2 2 3 (5 x
~ 3 2 3 (4) (4) %
~ 2 4 () 3 1 «
(@) (7)1 4 5 «*
~B 1 1 2 4 x
x  x  x  x  x APHE
Output: [[0, 4], [1, 3], [1, 4], [2, 2], [3, 0], [3, 11, [4, 0]]

FERXAFEBI A5 ) DRI 2 25 PR L

SRR R B2 2 1) R IR RE R IR PN HE R AL, AR IR TR P i B TR R, TR
LPAEATY RGO TR SRS RIFRATATABGE AR A, WIS R R B, XA
HEFZOHIE AN IATIR R . WRSEUG, Wi i, i i LA ek i ir
BB A AR

vector<int> direction{-1, 0, 1, 0, -1};

/] R
void dfs(const vector<vector<int>>& heights, vector<vector<bool>>& can_reach,
int r, int c¢) {
if (can_reach[r][c]) {
return;
}
can_reach([r] [c] = true;
for (int i = 0; i < 4; ++i) {
int x = r + direction[i], y = c + direction[i + 1];
if (x >= 0 &% x < heights.size() && y >= 0 &% y < heights[0].size() &&
heights[r] [c] <= heights[x][y]l) {
dfs(heights, can_reach, x, y);

}

VAN L &
vector<vector<int>> pacificAtlantic(vector<vector<int>>& heights) {
int m = heights.size(), n = heights[0].size();
vector<vector<bool>> can_reach_p(m, vector<bool>(n, false));
vector<vector<bool>> can_reach_a(m, vector<bool>(n, false));
vector<vector<int>> can_reach_p_and_a;
for (int i = 0; 1 < m; ++i) {
dfs(heights, can_reach_p, i, 0);
dfs(heights, can_reach_a, i, n - 1);
}
for (int 1 = 0; i < n; ++i) {
dfs(heights, can_reach_p, 0, i);
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dfs(heights, can_reach_a, m - 1, i);
}
for (int i = 0; i < m; ++i) {
for (int j = 0; j < n; ++j) {
if (can_reach_pl[il[j] && can_reach_alil[j]1) {
can_reach_p_and_a.push_back({i, j});
}
}
}

return can_reach_p_and_a;

direction = [-1, 0, 1, 0, -1]

# R
def dfs(heights: List[List[int]], can_reach: List[List[int]], r: int, c: int):
if can_reach[r] [c]:
return
can_reach[r] [c] = True
for i in range(4):
X, y = r + direction[i], ¢ + direction[i + 1]
if (x >= 0 and x < len(heights) and y >= 0 and y < len(heights[0]) and
heights[x] [y] >= heights[r][c]):
dfs(heights, can_reach, x, y)

# TRH
def pacificAtlantic(heights: List[List[int]]) -> List[List[int]]:
m, n = len(heights), len(heights[0])
can_reach_p = [[False for _ in range(n)] for
can_reach_a = [[False for _ in range(n)] for
for i in range(m):
dfs(heights, can_reach_p, i, 0)
dfs(heights, can_reach_a, i, n - 1)
for j in range(n):
dfs(heights, can_reach_p, 0, j)
dfs(heights, can_reach_a, m - 1, j)
return [
[i, j] for i in range(m) for j in range(n)
if can_reach_p[i] [j] and can_reach_a[i][j]

in range(m)]
in range(m)]

5.3 Ialiik

[u[#13% (backtracking) JEILICHE RN —FRRAIRIGOL, XARMRE, & TR 2083 R
SRR R WHEUL, HF). HA. SR s B (8.

A4 B, AR L2 1. FEARR B R AT AR, AREAT B E H s (K
Ho i) IARTRE AR, FATERERFORM Y MR R, IF BALTE H BT sB s ks
B AR AR FATAT DARR 28 00 B BSOS HEA T8 e, i Al I g i — A [ R it A
R FERMRNGIE L, E5FERREERE -, WA IBECEary mURES - 0EH 1Y
IARiE 2 S A= AR E 2 e A TR R e e P B I R s N B | TR T TR e

K&,
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oA BIWRAR R TR A A AT 4, RWEEIER, B AT LB PALE
PR IE . RIS RAM S, nPACERA MRS, 2GRS, R T RS
RS ER IEILEE

AR PR O, — PR dRs— Ak, AL — MR By s
id, HAnm R R AT

46. Permutations
3 H ik
25— AT BT WA, SR HES) =
i A R
AR — D, R — iR, SR A A

Input: [1,2,3]
Output: [[1,2,3], [1,3,2], [2,1,3], [2,3,1], [3,2,1], [3,1,2]]

PALMER i, R T A HES D KR

CERE B RHES T EE? T A MO 1, FATTT AR T SR AR B A
IRIGRSEACIRNE i+1, ELEAEIBNE S —O0. S 1 B Ak FA 1A sk [y P8 3 e — A A5 AL ik
TFAEE 1 Z Al C AR ey, FATRI AR e, SO SR A A T e, e IR 58 iR 71
fEklE k.

FATLAREBI [1,2,3] 951, $e BRI 35  FRATT it AR [11.2.3], 1.3,2],[2,1,3], [2.3.1],
[3.2.11, [3,1.21], WTUATE BIBTA RIHESAE X AR PR 5 1

/] R
void backtracking(vector<int> &nums, int level,
vector<vector<int>> &permutations) {

if (level == nums.size() - 1) {
permutations.push_back(nums) ;
return;

}

for (int i = level; i < nums.size(); ++i) {
swap (nums [i], nums[levell); // (5704117 Sk A
backtracking(nums, level + 1, permutations); // # AT &
swap(nums[i], nums[levell); // [ 47l ¥ Aok &

}

!/l ERE

vector<vector<int>> permute(vector<int> &nums) {
vector<vector<int>> permutations;
backtracking(nums, O, permutations);
return permutations;

}



https://leetcode.com/problems/permutations/
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# MR
def backtracking(nums: List[int], level: int, permutations: List[List[int]]):
if level == len(nums) - 1:
permutations.append(nums[:]) # int 4 ZLAEA T PL& DL
return

for i in range(level, len(nums)):
nums[i], nums[level] = nums[levell, nums[i] # {57 U&7 % Ak A
m&umh%mm&lwd+1,mmmumm)#ﬁﬂf*é
nums [i], nums[level] = nums[levell, nums[i] # [E ¥ Ya7 ¥ Sk A

# EERH

def permute(nums: List[int]) -> List[List[int]]:
permutations = []
backtracking(nums, O, permutations)
return permutations

77. Combinations
3 H ik

AR n ARk, SRAE 1 B n PRk NECE I HA T
i A AR B

AR IEREE 0 Il b, Hib R — Y, FRra A .

Input: n =4, k=2
Output: [[2,4], [3,4], [2,3], [1,2], [1,3], [1,4]]

YRR A AR T ALME R i

RMLTHES R, FATH N CABEAT I . HES 1] 3602 S e (2 6, T 2L 5 [l ) o 7 4
LHTRCT AL R

/] B
void backtracking(vector<vector<int>>& combinations, vector<int>& pick,
int pos, int n, int k) {
if (pick.size() == k) {
combinations.push_back(pick);
return;
}
for (int i = pos; i <= n; ++i) {
pick.push_back(i); // 5740 SRk A
backtracking(combinations, ple i+ 1, n, k); // #HTH A
pick.pop_back(); // [E L4 a Sk A

/] EEE

—_— e



https://leetcode.com/problems/combinations/
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vector<vector<int>> combine(int n, int k) {
vector<vector<int>> combinations;
vector<int> pick;
backtracking(combinations, pick, 1, n, k);
return combinations;

# R
def backtracking(
combinations: List([List[int]], pick: List[int], pos: int, n: int, k: int

):
if len(pick) =
combinations. append(plck[ 1) # int A EKEA T AREN
return
for i in range(pos, n + 1):
pick.append (i) # {57 4l 4 f kA
backtracking(combinations pick, i + 1, n, k) # H[HTFTF &
pick.pop() # [H P 4 a7 4 Sk A&
# TEH
def combine(n: int, k: int) -> List[List[int]]:
combinations = []
pick = []

backtracking(combinations, pick, 1, n, k)
return combinations

79. Word Search
3 H ik
BENFRIERE, A WFE S DR AAUA T B TR E . AE TR, oK
FAPER R BB E R B h SR 5.
H N S B RE B

WA TN AR, R ERE, FORTATR R AT AR R
.

Input: word = "ABCCED", board =
[[’A’,’B’,’C’,’E’],

[’S’, 71:')’ o ’7s7] s

[’A’, ’D’, R ,’E’]]
Output: true

MIEEFIYA THG, FATAIA A RN, mdald, HREIESA)"ABCCED",

{'

Hyi

i

ARTHSNAL G, AR ARG T2, 2B uahitsic. ERITHMEE
(F EATIR LB ARI, FRAVEARC B A E N T U, DAk AT (Anks 1k m A 55

&
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S AR ) 5 FERA IR RERRIE RS U, MY HIAL BRI, B T e A R
PP E . B AT, FRATATRAR X]“*’l\ YERUT A TIE B, TS R IR R
REVEA— A G AR

7 L@
bool backtracking(vector<vector<char>>& board, string& word,
vector<vector<bool>>& visited, int i, int j, int word_pos) {
if (1 <0 ||l i >= board.size() || j < 0 || j >= board[0].size() ||
visited[i] [j] || board[i] [j] != word[word_pos]) {
return false;

}
if (word_pos == word.size() - 1) {

return true;

}

visited[i][j] = true; // & 4w

if (backtracking(board, word, v151ted, i+ 1, j, word_pos + 1) ||
backtracking(board, word, visited, i - 1, j, word_pos + 1) ||
backtracking(board, word, visited, i, j + 1, word_pos + 1) ||
backtracking(board, word, visited, i, j - 1, word_pos + 1)) {
return true; // #4577 &

]J

\I\A

}
visited[i]l [j] = false; // [P Y a] 4 ok A

return false;

}

!/l EEBE
bool exist(vector<vector<char>>& board, string word) {
int m = board.size(), n = board[0].size();
vector<vector<bool>> visited(m, vector<bool>(n, false));
for (int 1 = 0; i < m; ++i) {
for (int j = 0; j < n; ++j) {
if (backtracking(board, word, visited, i, j, 0)) {
return true;

3

}

return false;

def backtracking(board: List[List[str]], word: str,
visited: List[List[bool]], i: int, j: int, word_pos: int):

if (1 < 0 or i >= len(board) or j < 0 or j >= len(board[0])
or visited[i] [j] or board[i] [j] != word[word_pos]):
return False

if word_pos == len(word) - 1:
return True

visited[i] [j] = True # B U ¥ Ak A&

if (backtracking(board, word, visited, i + 1, j, word_pos + 1) or
backtracking(board, word, visited, i - 1, j, word_pos + 1) or
backtracking(board, word, visited, i, j + 1, word_pos + 1) or
backtracking(board, word, visited, i, j - 1, word_pos + 1)):
return True # o 73 &

visited[i] [j] = False # [ 4al ¥ 2ok A

return False
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# TR

def exist(board: List[List[str]], word: str) -> bool:

m, n = len(board), len(board[0])

visited = [[False for

return any ([

in range(n)] for

backtracking(board, word, visited, i, j, 0)
for i in range(m) for j in range(n)

D

in range(m)]

51. N-Queens
i H itk

AR n ETT I E RGBSR 22 /DFh7 n] PARCE. n A 25 [ A
Ay, Bg—F7. 5. e ARRERAE -1 RE.

o A 1

AR, WD TAETRTR AL, ORI BRI R O

[ B R s B = B R = =]

£ 5.1: i H 51 - N2 EH—FiR

Input: 4

Output: [
[".Q..", // Solution 1
"g...",
ll..Q.Il],
["..Q.", // Solution 2
"Q"."’
".Q.."]

]

AR, RS AME, QKRG



https://leetcode.com/problems/n-queens/
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RATAER R rp FHTATE, ASE e @ B BSOS R AT 3 . AR, A1
AT AL ZeRt ARSI, RICRENR B RE . XA E S X —
Fr3 AR RIS, BATHATE ZXA T/ AL R T

/] R
void backtracking(vector<vector<string>> &solutions, vector<string> &board,
vector<bool> &column, vector<bool> &ldiag,
vector<bool> &rdiag, int row) {
int n = board.size();
if (row == n) {
solutions.push_back(board) ;

return;
}
for (int i = 0; i < n; ++i) {
if (column[i] || ldiag[n - row + i - 1] || rdiaglrow + i]) {
continue;
}
/] BHYURF SRS
board[row] [i] = ’Q’;
column[i] = 1ldiag[n - row + i - 1] = rdiagl[row + i] = true;
/] HmBEFH A,
backtracklng(solutions, board, column, ldiag, rdiag, row + 1);
// EBRUR RS
board[row] [1] = ’.”;
column[i] = 1ldiag[n - row + i - 1] = rdiagl[row + i] = false;
}

}

!/l EERE

vector<vector<string>> solveNQueens(int n) {
vector<vector<string>> solutions;
vector<string> board(n, string(n, ’.%));
vector<bool> column(n, false);
vector<bool> ldiag(2 * n - 1, false);
vector<bool> rdiag(2 * n - 1, false);
backtracking(solutions, board, column, ldiag, rdiag, 0);
return solutions;

T
def backtracking(solutions: List[List[str]], board: List[List[strl],
column: List[bool], ldiag: List[bool], rdiag: List[bool], row: int):
= len(board)
if row == n:
solutions.append(["".join(row) for row in board])
return
for i in range(n):
if column[i] or ldiag[n - row + i - 1] or rdiaglrow + i]:
continue
# R Y ARA.
board[row][l] = "Q"
column[i] = ldlag[n - row + i - 1] = rdiag[row + i] = True
# /UUJJ’“ L
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backtracking(solutions, board, column, ldiag, rdiag, row + 1)
# E RS T RRAS.
board[row] [i] = "."

column[i] = ldiag[n - row + i - 1] = rdiagl[row + i] = False
# EEH
def solveNQueens(n: int) -> List[List[str]l]:
solutions = []

board = [["." for _
column = [False] * n
ldiag = [False]l * (2 * n - 1)

rdiag = [False] * (2 * n - 1)

backtracking(solutions, board, column, ldiag, rdiag, 0)
return solutions

in range(n)] for _ in range(n)]

54 ) EEIREREE

JUEEMR e 2R (breadth-first search, BES) ‘R[] SIEEEMICHEER, BR—Z2HITHM I,
T E e A e ) BAF (queue) TIAEFE A5 HHIAR (stack) HEATlE 7. W T @4%)2 AT Iy ,
JURERSC R IR I T Wy TR IR, R R R AL LR A B AR 45 ). FE Python Hr,
FeATAT A collections.deque LI C++ HH queue.

RN R B AR AT L5 SOk [y, Bk Iy 2 M2 149 s B T A
M2 ROLSEmE <) WJ7 g r SEmg , BAS T i e R 224 i R [11->[2->3]->[4], H
TS REE—ERITR.

XHLEER, B R AN B O et R T DA B LA PR D, B —A1Y mOT IR
REISEN 3 — A o PUATREEILSE iR al AR P Se B, R N IR IR IS R
WIS H o LRt TR, EHERDIWEBIAN S, Ro—JrELABEAR, 55— J7 Tl ik
AR S O T AR SE BB TR LA S AR AN BB SE BB B S R AE ik B R
RESE, AR — R R 05 U EARE L PR n DR ORI . 34, WARTEE E E SRR
PLsEg, FATATLARIIESEASY, EARAT AR SR B FE)

1091. Shortest Path in Binary Matrix
W 1 i
G 4E 0-1 i, Hod 1 FORWERG, 0 FoRials, BCESHE S TAE. K
M BB T AR EAIEE . WURECA T ARIAM ik, RIE-1,
A L FE
AR TR AL, R R, ORI

—_— e
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Input:
([0,0,1],
[1,1,0],
[1,1,0]]

Output: 4

BSEEEITEN S, S Z R T .

FIBAS, FATAT AR B AT T BEAR e R, RRDY RZE, RISAEE H R
PRES . ERONEE B RMEE .

int shortestPathBinaryMatrix(vector<vector<int>>& grid) {
if (grid[0][0] == 1) {
return -1;
}
int m = grid.size(), n = grid[0].size();
int dist = 0, count;
queue<pair<int, int>> q;
q.push({0, 0});
grid[0]1[0] = -1; // -1 Fvisited
count = q.size();
while (count > 0) {
++dist;
while (count--) {
auto [r, c] = q.frontQ;
q.popQ);
if (r==m-1& c==n - 1) {
return dist;
}
for (int dx = -1; dx <= 1; ++dx) {
for (int dy = -1; dy <= 1; ++dy) {
if (dx == 0 && dy == 0) {
continue;
}
int x =r +dx, y = c + dy;
if x<0 Il y<O0llx>mlly>nll gridlx]lly]l !'=0) {
continue;
}
grid[x] [y] = -1;
q.push({x, y});

}
count = q.size();
}

return -1;

def shortestPathBinaryMatrix(grid: List([List[int]]) -> int:
if grid[0] [0] == 1:
return -1
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m, n = len(grid), len(grid[0])
dist = 0
q = collections.deque()
q.append((0, 0))
grid[0]1[0] = -1 # -15% Fvisited
count = len(q)
while count > O:

dist += 1

while count > O:

count -= 1
r, ¢ = q.popleft()
ifr=m-1and c ==n - 1:

return dist
for dx in range(-1, 2):
for dy in range(-1, 2):
if dx == 0 and dy == O:

continue

X, y=1r +dx, ¢ +dy

if x <0Oor y<O0or x>mory > n or grid[x][y] != 0:
continue

grid[x] [yl = -1
q.append ((x, y))
count = len(q)
return -1

934. Shortest Bridge
il H ik

G THE 01 AR, Hob 1 FORki, 0 TR, REAES B AAME. SRR
Merpofy A IS B, SRR D SRR Il 22 DA AL E AT AKF A~ By W5 A 3%«

i N it R B
AR AR, R R R, FORTE RS O R
Input:

([1,1,1,1,11,
(1,0,0,0,1],
(1,0,1,0,11,
[1,0,0,0,1],

[1,1,1,1,1]]
OQutput: 1
i

AFRSL R _FRoRPIAS B US 1R A B RS, PN RATT T Al s AL R R T R B e —
U5, SRIGAIR AR, S5 — A RIS e g . X IR TR A AR
AR DR

vector<int> direction{-1, 0, 1, 0, -1};

/] R



https://leetcode.com/problems/shortest-bridge/
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void dfs(queue<pair<int, int>>& points, vector<vector<int>>& grid,
int i, int j) {
int m = grid.size(), n = grid[0].size();
if (1 <0 1l i>mll <01l j>nllgridlil(j] == 2) {
return;
}
if (grid[il[j] == 0) {
points.push({i, j});
return;
}
grid[i] [j] = 2;
for (int k = 0; k < 4; ++k) {
dfs(points, grid, i + direction[k], j + direction[k + 1]);
¥
}

/] EBE.
int shortestBridge(vector<vector<int>>& grid) {
int m = grid.size(), n = grid[0].size();
queue<pair<int, int>> points;
// DFSFHE—ANEG, HiE1eHBE A 2.
bool flipped = false;
for (int i = 0; i < m &% !flipped; ++i) {
for (int j = 0; j < n &% !flipped; ++j) {
if (gridlil[j] == 1) {
dfs(points, grid, i, j);
flipped = true;

}
}
// BESTHE A B, HEAE Z 0 #h0AE 4 2.
int level = 0;
while (!'points.empty()) {
++level;
int n_points = points.size();
while (n_points--) {
auto [r, c] = points.front();
points.pop();
grid[r] [c] 2;
for (int k = 0; k < 4; ++k) {
int x = r + direction[k], y = c + direction[k + 1];
if x> 0&& x<m&&y>0&y<n {
if (gridlx]ly]l == 2) {
continue;

}
if (gridlx][y]l == 1) {
return level;

}
grid[x] [yl = 2;
points.push({x, y});

}

return O;

—_— e
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direction = [-1, 0, 1, 0, -1]

# AR
def dfs(points: Deque[Tuple[int, int]], grid: List[List[int]], i: int, j: int):
m, n = len(grid), len(grid[0])
if i <Oori>mor j<O0or j>nor gridli]l[j] == 2:
return
if grid[i][j] == O:
points.append((i, j))
return
grid[i] [j] = 2
for k in range(4):
dfs(points, grid, i + direction[k], j + direction[k + 1])

def shortestBridge(grid: List[List[int]]) -> int:
m, n = len(grid), len(grid[0])
points = collections.deque()
# DFSF K F — Ly, HELLIHWMME 2.
flipped = False
for i in range(m):
if flipped:
break
for j in range(n):
if grid(i] [j] == 1:
dfs(points, grid, i, j)
flipped = True
break
# BFSTHE /NG, JHER P Lt a0 E h2.
level = 0
while len(points) > O:
level += 1
points_at_current_level = len(points)
for _ in range(points_at_current_level):
r, ¢ = points.popleft()
grid[r][c] = 2
for k in range(4):
X, y = r + direction[k], ¢ + direction[k + 1]
if x >> 0 and x <m and y > 0 and y < n:
if grid[x] [yl == 2:
continue
if gridlx][y]l == 1:
return level
grid[x] [yl = 2
points.append ((x, y))
return level

126. Word Ladder 11
i 1 i
HE - NMEIBFARA DL FRFE, AR, SR ] LR G AT BRIk ek

—ANFLE, HEEURZ LT, B RS B AR R 1 AT ER R AT DA B R HLR E
HAEAE, R BB e i T O 2K



https://leetcode.com/problems/word-ladder-ii/
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i N i {1
AR TR, R TR, FoR R A ER e O .

Input: beginWord = "hit", endWord = "cog",
WOI‘dLlSt = ["hotll s Ildotll s lldogll , lllotll , Illogll s "COg"]
Output:
[[llhitll , Ilhotll s Ildotll s lldogll , "COg"] s

[Ilhitll s Ilhotll s Illo-tll , lllogll , "COg"]]

i

AT AR I A . IR DASCRIR R B I F AP R AR R T i AT
A DR, B2 ENTHE. P8 H 55545 S SR B D BT A o =0, RitFk
TR AR BEAR eI AR, SRASE LG BN A kY r i B AR 2

FATF R T—A PG JATIFA 2 BEMERT ST IR R, BRI
IR SO IR TR AR ARY AN A5 S AT BEAR eI &R, Ak U e 2 il 2 R e >
ARty , IXAEFRATTAT DA R gl . 2R UL, RO SEIEET N 4, WRIRATH M —
MR AR, BT AR R 1 +2+4+8+ 16 =31; AR IIMNPMSERFZ, Bk
T EBEEZRAE2x(1+2+4) =14,

TERREN G, AR 1 w9132 ok 58 Il vl RERY R A2

E SRS UL S, TR B O E SIS . LeetCode XA R i ] 5K 5 ™A%
B2y AR A A Gy, AT ASHIR 2 R4 .

void backtracking(const string &src, const string &dst,
unordered_map<string, vector<string>> &next_words,
vector<string> &path, vector<vector<string>> &ladder) {
if (src == dst) {
ladder.push_back(path) ;

return;

}

if (!'next_words.contains(src)) {
return;

}

for (const auto &w : next_words[src]l) {
path.push_back(w); // 570 Ya ¥ foh A
backtracking(w, dst, next_words, path, ladder); // # IH 7 4
path.pop_back(); // [l 4wl ¥ moh A

}

/] EBEK.
vector<vector<string>> findLadders(string beginWord, string endWord,
vector<string> &wordList) {
vector<vector<string>> ladder;
/] RHFEESEHETE, FEER.
unordered_set<string> word_dict;
for (const auto &w : wordList) {
word_dict.insert(w);

3
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if (!'word_dict.contains(endWord)) {
return ladder;
}
word_dict.erase(beginWord) ;
word_dict.erase(endWord) ;
// LW queue, MbeginWordfrendWord[d] Ff 7 /&, K IE B & /N,
/1 BAZJE W% ERAERER N queve, RIIXEMBAHERLAT,
/] RBEARIE A BRI B
unordered_set<string> q_small{beginWord}, q_large{endWord};
unordered_map<string, vector<string>> next_words;
bool reversed_path = false, found_path = false;
while (!q_small.empty()) {
unordered_set<string> q;
for (const auto &w : g_small) {
string s = w;
for (int i = 0; i < s.size(); ++i) {
for (int j = 0; j < 26; ++j) {
s[i] = j + ’a’;
if (q_large.contains(s)) {
reversed_path ? next_words[s].push_back(w)
: next_words[w] .push_back(s);
found_path = true;
¥
if (word_dict.contains(s)) {
reversed_path ? next_words[s].push_back(w)
: next_words[w] .push_back(s);
q.insert(s);

}
}
s[i] = wlil;
}
}
if (found_path) {
break;
}

/] ABE—EARRER, PrUXEFEXE o 4L RIER.
for (const auto &w : q) {
word_dict.erase(w) ;
}
/] EHW Mqueue, HLEFANKF.
if (q.size() <= g_large.size()) {

q_small = q;
} else {
reversed_path = !reversed_path;
q_small = g_large;
q_large = q;

}
}
if (found_path) {

vector<string> path{beginWord};

backtracking(beginWord, endWord, next_words, path, ladder);
}

return ladder;

def backtracking(src: str, dst: str, next_words: Dict[str, List[str]l],
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path: List[str], ladder: List[List[str]]):
if src == dst:
ladder.append(path[:])
return
if src not in next_words:
return
for w in next_words[src]:
path.append (w) # 157 Yo7 47 &k A
backtracking(w, dst, next_words, path, ladder) # % /17 % &
path.pop() # [E 7 4 a7 4 foh A&

# EEH
def findLadders(beginWord: str, endWord: str,
wordList: List([str]) -> List[List[str]l]:
ladder = []
# Ak RenrthTH, TRER.
word_dict = set(wordList)
if endWord not in word_dict:
return ladder
word_dict = word_dict.difference(set([beginWord, endWord]))
# Z W queue, MbeginWordfrendWord[d] i 7€ B, K I B & /N .
#Bﬁfﬁﬁi?ﬁﬁﬁgﬁ%mmm,&m%%m%ﬁ%%%
# RERIE AR BRI B
g_small, g_large = set([beginWord]), set([endWord])
next_words = dict()
reversed_path, found_path = False, False
while len(q_small) > O:
q = set()
for w in g_small:
for i in range(len(w)):
for j in range(26):
s = wl:i1] + chr(ord("a") + j) + w[i + 1 :]
if s in q_large:
if reversed_path:
next_words [s]
else:
next_words [w] = next_words.get(w, []) + [s]
found_path = True
if s in word_dict:
if reversed_path:
next_words [s]
else:
next_words[w] = next_words.get(w, []) + [s]
q.add(s)
if found_path:
break
# ABE—RAERAM, AR EFESEMBELRER.
word_dict = word_dict.difference(q)
# EH T Mqueue, FEFANKR,
if len(q) <= len(q_large):
q_small = q
else:
reversed_path = not reversed_path
q_small = g_large
q_large = q
if found_path:
path = [beginWord]
backtracking(beginWord, endWord, next_words, path, ladder)

next_words.get(s, [1) + [w]

next_words.get(s, [1) + [w]
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return ladder

5.5 %5°]

HEmxE
130. Surrounded Regions
FeMEAMUIESE, S5 R .

257. Binary Tree Paths

Bt OB R T AR Z IR AR, TA G55 A A X7

HE ¥
47. Permutations II

HEPUEY follow-up, A 4b B HAZ JUER?

40. Combination Sum II

AR follow-up, HIfTAEBEFEIZ SLR?

37. Sudoku Solver

T CR L RO, W AR [T A KA . S5 BT ROMSR R, A RZ IR Ty
IRAIDTALHENE AT ASR R, R AR R

310. Minimum Height Trees
HVAPRE X B A A RSB 2 IRE el BEA e e ?

—_— e


https://leetcode.com/problems/surrounded-regions/
https://leetcode.com/problems/binary-tree-paths/
https://leetcode.com/problems/permutations-ii/
https://leetcode.com/problems/combination-sum-ii/
https://leetcode.com/problems/sudoku-solver/
https://www.sudokuwiki.org/Naked_Candidates
https://leetcode.com/problems/minimum-height-trees/

45 6 55 IRATRI ALK

WA BEE
0 Hixma 3 FAFNA
O ARFHERR: —% a3 e
O A RFHEAX: = Q4 spE
O 53 LA A BERSH

6.1 FLiLfRE

LT3 1 — FAESEETRMGHIA . “Si#5Hik (Dynamic Programming, DP) e #1444
B TR S R AR AT R T A4 & T P 4 T 3890 2 ARk 2 7
B, BRSSO SRR, NI S0 L B R W RS, TR, SR
(RAFBIARTROLE L, PRI S AR IR 0 IR 2B B ] - Bh B MR T FAT b
TFHAMFI. ST LRI RS2 R MR RS A R DU (R R AR A 3R R
SeARWRIL, HOMRTFR B AT . R, WEEAEE SR T SRR

T, SRR T (IR B ARSI T
BRIERAR, A2 BRARIGR L2, Sha U A T IR, B T . MRRahas
Sl A % B 2 P BV IRAS PRI R, S RETR T DA TS A B T D AR AR R A4 BB

R, A AT AR AR T A LR, R 2RI . X — B A
2 SR A4

tE—BEERL T, BHASHL AT DAT R AAIRASIESR (memoization) G2 . IRASIERAY
RERD , AT R R A A O 23—k, el AT DA S SR R, 2
P T IR T DA B R TEROS5 . BNASHLAL2 B T LR, R 70, oA
P T AR AR R R A TR, B AT RE PR, BN
Sl F B PIRASIER, BRI WM R0 R RS, 04 B s
FHARE T AR TS T B2, TS A GRS L0 (R A R 2 R 1

6.2 JEAR AR —HE
70. Climbing Stairs
ot ] i ik
W n TER, BRAUE—PEGERSE, RK—IHZ DM AT UEZ X LS.
A i L FE

AR, Fonahiice; mH2REHHE T K.


https://leetcode.com/problems/climbing-stairs/
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Input: 3
Output: 3

FEXAFEBI I =M E X =W G FUCE—2: k2, FREWSE; Jok
Wi, PE—.

B 2 SRR . E S dp, dpli] BRI 1 B k. A
FATER AT LAE— o P, FrPASE 1 Braf AR i-1 80i-2 BrElik. #eapimid, SEFH 1 B
DTEERI R E B2 i-1 B R Eom B R EE -2 Brag i, SRR B TSR R
dplil = dpli-1] + dpli-2]. FEFDF KA FATALRE.

A AR A T FARAIZ A FAF I, AT AL dp S2amt $ 8 —AM2E, A RAIE4
KE. KA ZET —A% 0 ey dnisis E.

int climbStairs(int n) {
vector<int> dp(n + 1, 1);
for (int 1 = 2; i <= n; ++i) {
dp[i] = dpl[i - 1] + dpli - 2];
}

return dp[n];

def climbStairs(m: int) -> int:
dp=[1] * (@ + 1
for i in range(2, n + 1):
dpli] = dpli - 1] + dpli - 2]
return dp[n]

20, FATT AR SIS RI A T2 A 4. R dpli] RS dpli-11 A1 dpli-2] F7 ¢, Ak
AR PIANAE R A7 6 dpli-1] Al dpli-2], FERFIEORAY O(n) 23[R AN O(1) AR

int climbStairs(int n) {
int prev_prev = 1, prev = 1, cur = 1;
for (int 1 = 2; i <= n; ++i) {
cur = prev_prev + prev;
prev_prev = prev;
prev = cur;
}

return cur;

def climbStairs(n: int) -> int:
prev_prev = prev = cur = 1
for _ in range(2, n + 1):
cur = prev_prev + prev
prev_prev = prev
prev = cur
return cur
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198. House Robber
il H ik

AR @ —AIHE, I HikE i dh—&8 Er a1, 805 TR BRI AR IR
AT AR 5 1, Wil AR . SREEA ALK B DL T e 2 AT ATE ) 2 DK
A o LSRR

AR, FoR B TR ECR; S 2B BER] AR AR B B R

Input: [2,7,9,3,1]
OQutput: 12

TEXNEERI T, S HREI O 1. 3. 5 M a1

FE L0 dp, dpli]l FoRIEENEIZE | R, ATRASR IR R . FRATTHE E dplil,
USR] DA B ) S RBCR A PR AT, — M@ IRATEFEA T A 1, Iei Rt r &%k
dpli-11; 7 —FpRBATBEEE XN T, AW Bt Kes K e dpli-2], EAIRATA
MBI ENEE i-1 N F, B ERILE . KA BRIRSEER 528 dpli] = max(dpli-1],
numsli-1] + dp[i-2]).

int rob(vector<int>& nums) {
int n = nums.size();
vector<int> dp(n + 1, 0);
dp[1] = nums[0];
for (int i = 2; 1 <= n; ++i) {
dpli] = max(dp[i - 1], nums[i - 1] + dp[i - 21);
}

return dp[n];

def rob(nums: List[int]) -> int:
n = len(nums)
dp = [0] * (n + 1)
dp[1] = nums[0]
for i in range(2, n + 1):
dp[i] = max(dp[i - 1], nums[i - 1] + dp[i - 2])
return dp[n]

[IRERY, FRATRTLMRRH 70 HREE, b2 IEAT R4 .

int rob(vector<int>& nums) {
int prev_prev = 0, prev = 0, cur = O;
for (int 1 = 0; i < nums.size(); ++i) {
cur = max(prev_prev + nums[i], prev);
prev_prev = prev;
prev = cur;
3

return cur;



https://leetcode.com/problems/house-robber/
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‘ }

def rob(nums: List[int]) -> int:
prev_prev = prev = cur = 0
for i in range(len(nums)):
cur = max(prev_prev + nums[i], prev)
prev_prev = prev
prev = cur
return cur

413. Arithmetic Slices
& H ik
HE N, SR S H S22 0 TR — S/ 2 04

i N i 1
AL, R SR AR I TR

Input: nums = [1,2,3,4]
Qutput: 3

TEXFEGI, 228004 [1,2,3]. [2,3,4] #1 [1,2,3.4].

R AR S 250%) , ] AR B SR HAE 2 52006 € 16 /& num[i] - num[i-1] = num[i-1] - num[i-
2] X BEIRATRTF dp A 2L 1 85BN, R R A TR R . PRS2 TR T A
AT E ML ELY,, FrARMITREXT dp B4R MmiEfr FEd it .

int numberOfArithmeticSlices(vector<int>& nums) {
int n = nums.size();
vector<int> dp(n, 0);
for (int 1 = 2; i < n; ++i) {
if (nums[i] - nums[i - 1] == nums[i - 1] - nums[i - 2]) {
dplil = dpli - 1] + 1;
}
}
return accumulate(dp.begin(), dp.end(), 0);

def numberOfArithmeticSlices(nums: List[int]) -> int:
n = len(nums)

dp = [0] *n
for i in range(2, n):
if nums[i] - nums[i - 1] == nums[i - 1] - nums[i - 2]:

dpli]l = dpli - 11 + 1
return sum(dp)



https://leetcode.com/problems/arithmetic-slices/
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6.3 JEARGEMR: 4k
64. Minimum Path Sum

& H fili idk

B —A mx n K/PRHAECREOERE, KA EATTFIREIA N ARSI . Sl iEer
/N AR . B BB I A B ] TS

i A tE R B
i AR A YRR, R R L R KL

Input:
[[1,3,1],
[1,5,1],
[4,2,1]1]

OQutput: 7

TEXAFEGI R, BT 1->3->1->1->1,

FATAT PASE SC—AN R 2 4 dp %0, Horb dplillj] #om M A EAFFIEE G, j) A7 Er il
R . AR B N ECE A S, AT AR B A 2R R 5 AR dplillj] =
grid[i][j] + min(dp[i-1][j], dplil[j-11), Hrr grid F7m s 44 .

Python iZ 3 W, % (E#0 % b fLibiddsk, AdE4E1h [[val] * n] * m 2§ B R Z )i
T m A [[val] *n] 897 B . SEF Y145 1077 ik A [[val for _ in range(n)] for _ in range(m)].

int minPathSum(vector<vector<int>>& grid) {
int m = grid.size(), n = grid[0].size();
vector<vector<int>> dp(m, vector<int>(n, 0));
for (int i = 0; 1 < m; ++i) {
for (int j = 0; j < m; ++j) {
if (1 ==0&& j==0) 1
dplil [j] = gridl[il[j];
} else if (1 == 0) {
dplil [j1 = grid[il[j] + dp[il[j - 1]1;
} else if (j == 0) {
dplil [j] = grid[il[j] + dpli - 11[j];
} else {
dp[il [j] = grid[i]l[j] + min(dpl[i - 11[j], dpl[il[j - 11);
}
}
}
return dp[m - 1] [n - 1];

def minPathSum(grid: List[List[int]]) -> int:
m, n = len(grid), len(grid[0])



https://leetcode.com/problems/minimum-path-sum/
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dp = [[0 for _ in range(n)] for
for i in range(m):
for j in range(n):

in range(m)]

if i == j == O:
dplil [j] = grid[il[j]
elif i ==
dp[il [j] = grid[il[j] + dplil[j - 1]
elif j ==
dp[il [j]1 = grid[il[j]1 + dpl[i - 11[j]
else:
dplil [j] = grid[il[j] + min(dp[il[j - 1], dpli - 11[(jD)

return dplm - 1] [n - 1]

DA dp R A —ME RN R T (EA 5K, FRATTAT ABE 23 1) FR 45 dp B a4
— Y R AT, AP ENS §ANRRE, RONAS -1 S E 2 1, BrbA dplj-1] 483 dplil(j-1]
ML M0 dplj] FFsEHT, 4RI ARAY(ERR A -1 AT 50, BrAMCER dpli-1106] FO1E.

e R T AMRAZ DR RBHIT, EHFRFERAEZ RGBS EREGMFEL, doRoTH L
B 7] PR A R AT 2 W) R4

int minPathSum(vector<vector<int>>& grid) {
int m = grid.size(), n = grid[0].size();
vector<int> dp(n, 0);
for (int 1 = 0; i < m; ++i) {
for (int j = 0; j < n; ++j) {
if (1 ==0%&& j==0){
dpljl = gridl[il[j]l;
} else if (1 == 0) {
dpljl = gridl[il[j]1 + dpl[j - 11;
} else if (j == 0) {
dpljl = gridl[il[j] + dp[jl;
} else {
dpl(j]l = gridlil[j] + min(dp[jl, dplj - 11);
}
}
}
return dp[n - 1];

def minPathSum(grid: List[List[int]]) -> int:
m, n = len(grid), len(grid[0])
dp = [0 for _ in range(n)]
for i in range(m):
for j in range(n):

if i == j == 0:
dpl[jl = grid[il[j]
elif i == 0:
dpl[jl = grid[i]l [j] + dp[j - 1]
elif j == 0:
dpl[j] = grid[il[j] + dp[j]
else:

dpl[jl = grid[il[j] + min(dp[j - 11, dp[jl)
return dp[n - 1]
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542. 01 Matrix
it H ik

ZE—A ek O R 1 ZHAY " HERRE, SRAEEA AR R Ry 0 AYREE .

i i LA

AR TYE -1 JeL, iR — RO PR TR B, R AR B Rl 0
HOEC

Input:

([0,0,01,
[0,1,01,
[1,1,1]1]

OQutput:

(fo,0,01,
[0,1,01,
[1,2,1]1]

{

]

="

i

ORI, PRI TR S S PUATT ) R ST, BroARE AR — ROV I RE )
I ER . HRXT DK/ Omn) (9 4L, XHFACUEIATI IR R, IV O]
2R (EpAxi 1) kBB O(m*n®). — R0k (i —A> LA /R R L memoization,
(AR LS R A L B A R G 75— PR ke, AT LA T —Ik
AR, A TR BT RS R . PRSI AR R Al 52 AT 1 B

&

vector<vector<int>> updateMatrix(vector<vector<int>>& matrix) {
int m = matrix.size(), n = matrix[0].size();
vector<vector<int>> dp(m, vector<int>(n, numeric_limits<int>::max() - 1));
for (int i = 0; i < m; ++i) {
for (int j = 0; j < nj; ++j) {
if (matrix[i][j] !'= 0) {
if (A >0) {
dp[il [j1 = min(dp[il[j1, dpli - 11[j] + 1);
}
if (7 >0) {
dpl[il [j] = min(dp[i] [j], dpl[il(j - 11 + 1);
}
} else {
dplil [j] = O;
}
}
}
for (int i =m - 1; i >= 0; --i) {
for (int j =n - 1; j >= 0; --j) {
if (matrix[i][j] !'= 0) {
if (i <m- 1) {
dpl[il [j] = min(dp[il[j], dpli + 11[j] + 1);
}
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if (G <n-1 {
dplil [j] = min(dp[i][j], dp[il[j + 11 + 1);
}

}
}

return dp;

def updateMatrix(matrix: List([List[int]]) -> List[List[int]]:
m, n = len(matrix), len(matrix[0])
dp = [[sys.maxsize - 1 for _ in range(n)] for
for i in range(m):
for j in range(n):

in range(m)]

if matrix[i][j] != O:
if i > 0:
dp[il [j] = min(dp[il[j], dpli - 11[j] + 1)
if j > O:
dplil [j] = min(dplil[j], dpl[il[j - 11 + 1)
else:
dplil[j]l =0

for i in range(m - 1, -1, -1): # m-1 to O, reversed
for j in range(n - 1, -1, -1): # n-1 to 0, reversed
if matrix[i][j] !'= O:
if i <m - 1:
dpl[il [j] = min(dp[il[j1, dpli + 11[j1 + 1)
if j <n - 1:
dpl[il [j] = min(dp[i]l[j], dpl[il[j + 11 + 1)
return dp

221. Maximal Square
&l H ik
YE AT YRR 0-1 ZEFE, SRAHh 1A BRI IE TR AR

A i L RE
Vgt JUS R e I T P SN S T A

Input:
[["1","0", 1", "0","on]
[, o, "1, "1, "],
[lllll,Illll’lllll’lllﬂ,lllll] s
["1", non, oM, ,IIO"]]
Output: 4

H

i

&

XEFAEM N R TSR I TR, — Bl ML ME R E A4k dp %4, Ho
dplillj] Zm 28 H AR DA G, ) A T ARIE S KB JE M. T4, R
PA G, ) A e d LMD RIET R . AR Y w02 B2 0, ARA dplilljl BRIy 0; fnf
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(S

(:

YA 1, FefMEa dplillil = &, HFesr4F dpli-1[j-11. dplillj-11 I dpli-11[j] AY{E L2
A/NT k=1, B0 G §) BT LAY 2 E K. W, AR =AM i
BUMER k=1, W G, §) DL B R DM AN K IE ) TE .

olo|1]o0 olo|1]o0
oll1]1]1 ol 1]1]|1
1|1 |1 | Af— | 1|1 |2]2
\_
0 l1]1]1 0|1 [ 73

Pel 6.1: JTH 542 - Zeihiog—A 0-1 A0, AR HR VR dp HEFE, FRATRI AR BRI IE T K 3

int maximalSquare(vector<vector<char>>& matrix) {
int m = matrix.size(), n = matrix[0].size();
int max_side = 0;
vector<vector<int>> dp(m + 1, vector<int>(n + 1, 0));
for (int i = 1; i <= m; ++i) {
for (int j = 1; j <= n; ++j) {
if (matrix([i - 1]1[j - 1] == *1°) {
dplil [j] =
min(dp[i - 11[j - 1], min(dpl[il[j - 11, dpli - 11[j1)) + 1;
}
max_side = max(max_side, dpl[il[j1);
}
}

return max_side * max_side;

def maximalSquare(matrix: List[List[str]]) -> int:
m, n = len(matrix), len(matrix[0])
dp = [[0 for _ in range(n + 1)] for _ in range(m + 1)]
for i in range(1, m + 1):
for j in range(1, n + 1):
if matrix[i - 11[j - 1] == "1":
dpl[i1[j] = min(dp[i - 11[j - 11, dplil(j - 1], dpli - 11[j1) + 1
return max(max(row) for row in dp) ** 2

6.4 Sy BN

279. Perfect Squares
&l H itk

ZE— D IEBEL, SRR AT AR LA 58 4 F 7 BORTIn Ao
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i N i {1

AR LA E IR, Mg EE, R AT b T AR LA 58 4T B
TS R o

Input: n = 13
OQutput: 2

TEXAFEGI R, 13 BRI 449,
i
b i i PR IS R e RS G AR N (R K DA R TTP e (i e i
FAFRIBLE . FANTE AR dp, How dpli] 2807 i e T AL S8 4 F 7 Bt
PR FEASEI, (08§ BRI - 2 RS, Wi- 1, i-4, 1-9 %5, AR AT I
Ao NI dplil WA R/ IMEED N 1+ min(dpli-1], dp[i-4], dp[i-9] - - ). ¥ERAFAPFRY AR,

int numSquares(int n) {

vector<int> dp(n + 1, numeric_limits<int>::max());
dp[0] = 0;
for (int 1 = 1; i <= n; ++i) {

for (int j =1; j * j <= 1i; ++j) {

dpli] = min(dp([il, dpli - j * jl + 1);

}

}

return dp([n];

def numSquares(n: int) -> int:
dp = [0] + [sys.maxsize] * n
for i in range(l, n + 1):
for j in range(l, int(floor(sqrt(i))) + 1):
dpli] = min(dp([il, dpli - j * jl + 1)
return dp[n]

91. Decode Ways
& H ik
CRIFBE A-Z W PARIR T 1-26. 4558 — DT, KA 2 DROR R I A E S8 T A
o
Sy A R
AR RBF AR AT, R R SR R SRR

Input: "226"
Output: 3

TEXAFEGI R, A=A 520 BZ(226). VF(226) o BBF(22 6).
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Rt EAR MBS, MEEAREZ BRGNS 126 iIAFR
FRE, IRT SRR O, AN O sl AAHAE AT KT 26 I, A R R AR L
MR, PEILATH AU

int numDecodings(string s) {
int n = s.length();
int prev = s[0] - ’0°’;
if (prev == 0) {

return O;
}
if (n==1) {
return 1;
}

vector<int> dp(n + 1, 1);
for (int 1 = 2; i <= n; ++i) {

int cur = s[i - 1] - ’07;

if ((prev == 0 || prev > 2) && cur == 0) {
// 00, 30, 40, ..., 90, FEHk.
return 0;

}

if ((prev < 2 && prev > 0) || (prev == 2 && cur <= 6)) {
// 10, 11, ..., 25, 26.

if (cur == 0) {
// 10, 20, REE&ESMDTAL.
dpl[i] = dpli - 2];
} else {
/] TN SR AL, A AR T AL
dplil] = dpli - 2] + dp[i - 1];
}
} else {
/] Ak, B R YR,
dpli] = dpli - 11;
}
prev = cur;
}

return dp[n];

def numDecodings(s: str) -> int:
n = len(s)
prev = ord(s[0]) - ord("0")
if prev ==
return O
if n ==
return 1
dp = [1] * (n + 1)
for i in range(2, n + 1):
cur = ord(s[i - 1]) - ord("0")

if (prev == 0 or prev > 2) and cur ==
# 00, 30, 40, ..., 90, &,
return 0O

if 0 < prev < 2 or (prev == 2 and cur <= 6):
# 10, 11, ..., 25, 26.
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if cur ==
# 10, 20, RE@ESHEBHAL,
dp[i] = dpli - 2]
else:
# W DUALED YR, M ST DA A T £
dpl[i] = dpli - 2] + dpli - 1]
else:
# ok, B REED LA,
dpl[i] = dpli - 1]
prev = cur
return dp[n]

139. Word Break
& H g

HE N TR N ERRES, KEBAAAE MBI, B EERFR 2 E G T
FRERHA A DATEE A 4R E] .

o A £

Input: s = "applepenapple", wordDict = ["apple", "pen"]
Output: true

TERXAFEBI A, FAFER LA 124 [ “apple” , “pen” , “apple” ],

RRVT e Ir B EIRE, X BRI AN FAF R E R ITES TR A
FIE I, SR FAHRES, PARIE YR ALE 2 T AN Hl . AT ALE 0, R
L AW IAE

bool wordBreak(string s, vector<string>& wordDict) {
int n = s.length();
vector<bool> dp(n + 1, false);
dp[0] = true;
for (int 1 = 1; i <= n; ++i) {
for (const string& word : wordDict) {
int m = word.length();
if (i >= m && s.substr(i - m, m) == word) {
dpli]l = dpli - ml;
}
[/ REHAR, WBmEER.
/] WRAER, E—ATRBFELEH dplil
if (dplil) A{
break;

dpli] Il dpli - m]l;

¥
X
}

return dp[n];
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def wordBreak(s: str, wordDict: List[str]) -> bool:
n = len(s)
dp = [True] + [False] * n
for i in range(l, n + 1):
for word in wordDict:
m = len(word)
if i >> m and s[i - m : i] == word:
dp[l] = dpli - m]
# AN, BHAES.
# ﬁu$\ﬁiﬂ+i E /fJTMﬁi%?%?iiiié dp[i] = dp[i] or dp[i-m]
if dpli]:
break
return dp[n]

1105. Filling Bookcase Shelves
& H ik

HE— MR, BN uERE A RWEEREE . FX TN EE TERE R 154, a4 g
P Brmy NG . N BRI TR, R/haEERL b,

o A £

Input: books = [[1,1],[2,3],([2,3],[1,1],[1,1],[1,1]1,[1,2]], shelfWidth = 4
Output: 6

F/ NN R A I PR o FEROX BLARAE 1A 2 X PIABAR e SE —HE, WIRTPIHE S
H 6, HBATREMAS,

4 (5] 6
Pel 6.2: AR - A 051 Pl 1

firt
4 dplil F/RTE S i AR/ NE R, W dpli] ATPARAESS i-1 A R s —HF, &
A DARAE AN I T —HE T A O R e T —HE

%'tj\rl
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int minHeightShelves(vector<vector<int>>& books, int shelfWidth) {
int n = books.size();
vector<int> dp(n + 1, 0);
for (int 1 = 1; i <= n; ++i) {
int w = books[i - 1][0], h = books[i - 1][1];
dp[i] = dpl[i - 1] + h;
for (int j =i - 1; j > 0; --j) {
int prev_w = books[j - 1][0], prev_h = books[j - 1][1];
W += prev_w;
if (w > shelfWidth) {
break;
}
h = max(h, prev_h);
dpli] = min(dp[il, dpl[j - 1] + h);
}
}

return dp[n];

def minHeightShelves(books: List[List[int]], shelfWidth: int) -> int:
n = len(books)
dp = [0] * (n + 1)
for i, (w, h) in enumerate(books, 1):
dplil] = dpli - 1] +h
for j in range(i - 1, 0, -1):
prev_w, prev_h = books[j - 1]
W += prev_w
if w > shelfWidth:
break
h = max(h, prev_h)
dpl[i] = min(dp([il, dpl[j - 1] + h)
return dp[n]

377. Combination Sum IV

et H i ik

B — A ERBF RV — B SRR B RS BrA HEs R S . (AR
BN Combination Sum, (R AFEFHAEGSPCUEARFESR, HILAm L2H51.)

h

i N i £ L

Input: nums = [1,2,3], target = 4
Output: 7

ERAREBHE Y (1L 1L L, DL (1L, L2), (1,2, D, (1,3, 2, LD, 2,2 F1 G, 1.

&

i
4 dpli] FrRMEAAN R L 1, 5 RSP HE B . AE N PEER R IRAT AT AE X T A
HATER, XEER, 75 C++ 8, FEAKAREA S int E5, 347X H A double 17

+
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int combinationSum4(vector<int>& nums, int target) {
vector<double> dp(target + 1, 0);
dpl[0] = 1;
for (int i = 1; i <= target; ++i) {
for (int num : nums) {
if (num <= i) {
dpli] += dpli - numl;
}
}
}
return dpl[target];

def combinationSum4(nums: List[int], target: int) -> int:
dp = [1] + [0] * target
for i in range(1l, target + 1):
dp[i] = sum(dp[i - num] for num in nums if i >= num)
return dp[target]

6.5 T )4 i)t

300. Longest Increasing Subsequence

A H il
B DRHEF R RO, SR KI5 51 .
@ #:88 LeetCode 89 3 1%, F/5%] (subsequence) Tsbik#r, T4 2H (subarray) K -FF 4%

(substring) s 4R& 4%,

A LA
AR, Wi R IR, FOREREB TR RKE.

Input: [10,9,2,5,3,7,101,4]
Output: 4

FEXAFEBI R, KB TP o 2 % [2.3,7,101].

Hpj #2719

St

XA AR, H—FEiaS TR, €4 dp 5dl, Hodr dplil FRPA i 45 R T
FPANR L. AR B BT, ot & M B A5 R RT3 2 H 2RI S5 R

FEASEH, dplil iTAZORA 1 G50 K TIPAIRKE . W MIE 1, IR A
ALE T R R/ N T AL § OO R, WIRATRT ABRAS— LA 1 S5 RIY . K dplj]
+ 1TSS TR EL, RO A ITHZEIR, HRRE 2R 0(n?).
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int lengthOfLIS(vector<int>& nums) {
int max_len = 0, n = nums.size();
vector<int> dp(n, 1);
for (int 1 = 0; i < n; ++i) {
for (int j = 0; j < i; ++j) {
if (nums[i] > nums[j]1) {
dp[i] = max(dpl[i]l, dp[j]l + 1);
}
}
max_len = max(max_len, dpl[il);
}

return max_len;

def lengthOfLIS(nums: List[int]) -> int:

n = len(nums)

dp = [1] *n

for i in range(n):

for j in range(i):
if nums[i] > nums[j]:
dpl[i] = max(dp([il, dp[jl + 1)

return max(dp)

AR AT A 20 B AR RS I T SR A PRl Onlogm) e FRATTAE L4 dp %4l Hih dplk]
FAAER BN ket 1 IS s PRI iR — T BT e —Mr 8 1, AR Ry
KT dp B B e, IRAFNHEETAE dp BT, PRl 7o KEm 1;
WERFANT K BUX A ECTTE dp B T a KL HECF b/, WIFRATR b BOF NI, (15
Z I B P A T RETEIE K . AR 7 sUAES ) dp BADKGE 2B, BT A — 2
PR

PAREGIS B, Xt 14041 [10,9,2,5,3,7,1014]1, FA 1348 i BB & g ol o -

num dp
10 [10]
9 [9]
2 [2]

5 [2,5]

3 [2,3]

7 [2,3,7]

101 [2,3,7,101]
4 [2,3,4,101]

R ATATANE S KB TP KRR 40 TR dp B AWML A—E R Gk
B, 012,344,101 HARTIFH): HZ mi g aiiing (2,3,7,101] itz —.

FAU, X HAREE , aACRESHERS R AR SR, BRI T A S AR,
FMTE AT ABE ] 3R AT iz

int lengthOfLIS(vector<int>& nums) {
vector<int> dp{nums[0]};
for (int num: nums) {
if (dp.back() < num) {
dp.push_back (num) ;
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} else {
*lower_bound(dp.begin(), dp.end(), num) = num;
}
}

return dp.size();

def lengthOfLIS(nums: List[int]) -> int:
dp = [nums[0]]
for num in nums:
if dp[-1] < num:
dp . append (num)
else:
dp[bisect.bisect_left(dp, num, O, len(dp))] = num
return len(dp)

1143. Longest Commom Subsequence

et H i ik

HEMADTAR, RENERYAILTFIIRIE,

i N i {1
BGPTSR, R R, FORE IR AR

Input: textl = "abcde", text2 = "ace"
Output: 3

TEXAFEBI, HBKAIETFIR “ace”.

XEFF AN, S5 ARSI 2, S dp 2, i dpli] RS (LE i 1k
HIF AR, JEALLA 1 S50 . SOHE dp U E— (45 R BN H BToR , ANTG 2E it
MM EIATET

FEASE, FATT AN, — 44 dp, Hoh dplil[] FoRES — AT AIE 1 91k F
BATATHLE I BRI A TIPSR BE . BRI ATt T AR5 (#3735 DL i 18X
PR B ) 7R R S AN R 1 00 1

int longestCommonSubsequence(string textl, string text2) {
int m = textl.length(), n = text2.length();
vector<vector<int>> dp(m + 1, vector<int>(n + 1, 0));
for (int 1 = 1; i <= m; ++i) {
for (int j = 1; j <= n; ++j) {
if (textil[i - 1] == text2[j - 11) {
dplil[j] = dpli - 11[j - 11 + 1;
} else {
dplil [j] = max(dp[i - 11[j], dplil[j - 11);
}
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return dp[m] [n];

def longestCommonSubsequence(textl: str, text2: str) -> int:
m, n = len(textl), len(text2)
dp = [[0 for _ in range(n + 1)] for
for i in range(1, m + 1):
for j in range(1l, n + 1):
if texti[i - 1] == text2[j - 1]:
dplil [j] = dpli - 11[j - 1] + 1
else:
dplil [j] = max(dpli - 11[j], dplil[j - 11)
return dp[m] [n]

in range(m + 1)]

6.6 1y {uln)d

#5651 (knapsack problem) j&—FhZl ALK NP SE& W8 7 n MR ER w 1)E
£, Y E O E B weight FIME value, SR Ledy i T DAGEASTS A0 BT R 4 5 2
B . A R E R A i HBEIEEE O ANl 1 A4S, T RpEiARh 0-1 A0 A (0-1 knapsack) ;
AR R R A R, ) i R Ay G ST ) ek 5 A 15 £ 17181 (unbounded knapsack)

FATAT AR B AR s G . DA O-1 F A i) R . FRATR DA L—A—4E5H dp
FERERRUME, Hov dplil[] 2Rl i A E RN j R0 ARk B R KM E . EFR AT
DB i e, 7R RS AR E N j ET, WERIRATRRN i AT, FE4 dplillj]
= dpli-11(j1, BPHT i NP0 R E ST HEET i-1 AP B R e s AR IRAT TR 1
AT, B i - E RN weight, MrH>h value, FBAFKA1752] dplillj] = dpli-1][j-weight]
+ value, FRATH 575 Py i R v 6 A IR 0 O RARL B AT, A Bsf [V 52 % B8 R 4 ) A2 = FEE S R
o(nw),

int knapsack(vector<int> weights, vector<int> values, int n, int w) {
vector<vector<int>> dp(n + 1, vector<int>(w + 1, 0));
for (int 1 = 1; i <= n; ++i) {
int weight = weights[i - 1], value = values[i - 1];
for (int j = 1; j <= w; ++j) {
if (j >= weight) {
dplil [j] = max(dp[i - 11[j], dpli - 11[j - weight] + value);
} else {
dpl[il[j] = dpli - 11[j];
}
}
}
return dp[n] [w];

def knapsack(weights: List[int], values: List[int], n: int, w: int) -> int:
dp = [[0 for _ in range(w + 1)] for _ in range(n + 1)]
for i in range(1l, n + 1):
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weight, value = weights[i - 1], values[i - 1]
for j in range(l, w + 1):
if j >= weight:
dplil [j] = max(dp[i - 11[j1, dpli - 1]1[j - weight] + value)
else:
dpli] [j] = dpli - 11[j]
return dp[n] [w]

i=t [ j=2 [ j=3 | j=4 [ j=5
i=0
=1 ] e T |
i=2 o
i=3
i=4

Pel 6.3: 0-1 35 G0/ - IRASFE AL M AL

FATHT LAZE—2E5%F O-1 W RHEA T2 m A, FFas IR EEREAR Ty O(w). IR, ARBEHRAT
Hui% ey i=2, HHEE weight =2, {M{E value = 3; M FHMEE j, HATATLAGZ]
dpl21[j] = max(dp[11(j], dp[11[j-2] + 3). XHATLAKBBEA K AT E—HFi= 1 fER, Z
i SR ) AR AN TR SR o PR R ATT AT DA dp AEMERY S —ANEERE, TEE B 1 )
A% b, dplj] = max(dplj], dplj-weight] + value). X HLEEE: T A S D 47 G625 380 il i ]
XAEA BRI _E—17 i i-1 i) dplj-weight] BB & B 2t A WU pEA T IR i g, )
dplj-weight] FECYERS I F § 2 Bl 2 280 OB A i 1 O T

int knapsack(vector<int> weights, vector<int> values, int n, int w) {

vector<int> dp(w + 1, 0);
for (int i = 1; 1 <= n; ++i) {

int weight = weights[i - 1], value = values[i - 1];

for (int j = w; j >= weight; --j) {

dpl[j] = max(dp[jl, dp[j - weight] + value);

}

}

return dp[w];

def knapsack(weights: List[int], values: List[int], n: int, w: int) -> int:
dp = [0] * (w + 1)
for i in range(l, n + 1):
weight, value = weights[i - 1], values[i - 1]
for j in range(w, weight - 1, -1):
dpl[j] = max(dpl[jl, [j - weight] + value)
return dp[w]

EEEF AT, — MR AEZ R WK R PR, B ARG i =2,
HHHE & weight =2, M{Ey value =3; XTHAREj=5, HZHERT 2 zWMm. B4
FATHPIRS AL I RAAL I T dp(2][5] = max(dp[11[5], dp[11[3] + 3, dp[1]1[1] + 6). UL RH X Ff
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i=0
i=1 —_ — \
i=2 sl
i=3
i=4

Pl 6.4: SEATE AL - PRESHAL IR B

Tk, ER W E I R R R TS5/, FATX R R S T g K, il
O(nw) HIIFIRISZ IR .

AR A BT AR BUAE dp[21[3] AYIRMEIRATHSLE 2% [ 1 dpl11[3] #1 dp[2][1]
At OL, TIAERS dpl21[1 (BE &% BT dpl 1111 KoL, PIIE, WETFHEEDFR, XTFEZA
PO, FATHRTEIE dpl21(3] BIFT, BY dp[2][5] = max(dp[1][5], dp[2][3] + 3). iX#F, ATl
MR T s RS2 7R dplillj] = max(dp[i-11(j], dp[il(j-w] + v), 5 0-1 #5 4
R 22 B UGS AU AL T R R S8 A i-1 28 T 1o

int knapsack(vector<int> weights, vector<int> values, int n, int w) {
vector<vector<int>> dp(n + 1, vector<int>(w + 1, 0));
for (int i = 1; 1 <= n; ++i) {
int weight = weights[i - 1], value = values[i - 1];
for (int j = 1; j <= w; ++j) {
if (j >= weight) {
dpl[il [j] = max(dp[i - 11[j1, dpl[il[j - weight] + value);
} else {
dplil [j] = dpli - 11[j];
}
}
}
return dp[n] [w];

def knapsack(weights: List[int], values: List[int], n: int, w: int) -> int:
dp = [[0 for _ in range(w + 1)] for _ in range(n + 1)]
for i in range(1l, n + 1):
weight, value = weights[i - 1], values[i - 1]
for j in range(1, w + 1):
if j >= weight:
dplil [j] = max(dp[i - 1]1[jl, dpl[il[j - weight] + value)
else:
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dplil [j] = dpli - 11[j]
return dp[n] [w]

[IARERY, FATTH AT A 2 18] B4R I 1) 52 2% BERR AR O(w) o X LB R AT A il [ i —
ATA G IE [l [T, PR A AT T 56 M 24 B A e 58 j-weight F1 A5 S

int knapsack(vector<int> weights, vector<int> values, int n, int w) {

vector<int> dp(w + 1, 0);
for (int 1 = 1; i <= n; ++i) {

int weight = weights[i - 1], value = values[i - 1];

for (int j = weight; j <= w; ++j) {

dpl[j] = max(dp[jl, dp[j - weight] + value);

}

}

return dp[w];

def knapsack(weights: List[int], values: List[int], n: int, w: int) -> int:
dp = [0] * (w + 1)
for i in range(l, n + 1):
weight, value = weights[i - 1], values[i - 1]
for j in range(weight, w + 1):
dpl[j] = max(dpl[jl, [j - weight] + value)
return dp[w]

R 47 2 0t 5] KB B B R A )i R 7 Ao B B AESNE, IRANE ) EOR 2
BRI TRAH BT BORAE R, ELETARG, FHERASBERDE R, 71224
oATHATE I RS, ARG Y E K E A,

416. Partition Equal Subset Sum
& H ik
S0 — N IERERCEAL, SR W] AEIX AN B T ORI S5 (8 B

A o LSRR
AR YRR, i NR(E, 00025 T AT R H 25K

Input: [1,5,11,5]
Output: true

FEXAFEBI A, R AR 7105952 [1,5,5] A (L],

{'

ARG T 0-1 WM, BHARTAN sum, FATH HARZER—H 0P, (EEE]
HLEAIN sum/2, SCGEBIA T EZ5 R E, LA TR 5 208 1 — M R AR PR R RS
HilE. HERF AR

&
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bool canPartition(vector<int> &nums) {
int nums_sum = accumulate(nums.begin(), nums.end(), 0);
if (nums_sum % 2 !'= 0) {
return false;
}
int target = nums_sum / 2, n = nums.size();
vector<vector<bool>> dp(n + 1, vector<bool>(target + 1, false));
dp[0] [0] = true;
for (int 1 = 1; i <= n; ++i) {
for (int j = 0; j <= target; ++j) {
if (j < nums[i - 11) {
dplil [j] = dpli - 11[j];
} else {
dpl[il[j] = dpli - 11031 || dpli - 11[j - nums([i - 1]];
}
}
}
return dp[n] [target];

def canPartition(nums: List[int]) -> bool:
nums_sum = sum(nums)
if nums_sum % 2 !'= O:
return False
target, n = nums_sum // 2, len(nums)
dp = [[False for _ in range(target + 1)] for _ in range(n + 1)]
dp[0] [0] = True
for i in range(l, n + 1):
for j in range(target + 1):
if j < nums[i - 1]:
dplil [j] = dpli - 11[j]
else:
dplil [j] = dpli - 11[j] or dpli - 1]1[j - nums[i - 1]]
return dp[n] [target]

[IREA , FAT LT DARS AR EA T2 (B F A o SR A T 5 B3 ]

bool canPartition(vector<int> &nums) {
int nums_sum = accumulate(nums.begin(), nums.end(), 0);
if (nums_sum % 2 !'= 0) {
return false;
}
int target = nums_sum / 2, n = nums.size();
vector<bool> dp(target + 1, false);
dp[0] = true;
for (int 1 = 1; i <= n; ++i) {
for (int j = target; j >= nums[i - 1]; --j) {
dpl[j] = dp[j]1 Il dpl[j - nums[i - 1]1]1;
}
}
return dpl[target];

—_— e
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def canPartition(nums: List[int]) -> bool:
nums_sum = sum(nums)
if nums_sum % 2 !'= O:
return False
target, n = nums_sum // 2, len(nums)
dp = [True] + [False] * target
for i in range(l, n + 1):
for j in range(target, nums[i - 1] - 1, -1):
dpl[j] = dp[j]l or dp[j - nums[i - 1]]
return dp[target]

474. Ones and Zeroes
3 H ik
B m AECFE O R n NECFE 1, PAK—2EH O-1 #2407 E , SR X Se 5 /e 2 T AR
W DA E RIS, AR AT AR S — IR .
i A s AR

BT m R, R 070 1B, AR —A—4EFAFep R, ORI P AT HR
i RN BEL, FORERE AT A U AR

Input: Array = {"10", "0OO1", "11i001", "1", "0"}, m =5, n = 3
Output: 4

Eﬁ/[\*:!}é’fﬁqu, ﬁ,ﬂ‘]ﬂ‘um 5 /l\ 0 *l] 3 /l\ 1 *@Jﬁ [ “1077 s ((000177 , “177 s “0’7 ]o

*

H

ROR— A ZYER R 0-1 WA, AWAEEA/N, 0 RECRA 1 AR . AT
AN e TR e 9 DS R

&

int findMaxForm(vector<string>& strs, int m, int n) {
vector<vector<int>> dp(m + 1, vector<int>(n + 1, 0));
for (const string & s: strs) {
int zeros = 0, ones = 0;
for (char c: s) {
if (c == 207) {
++zeros;
} else {
++ones;
}
}
for (int i = m; i >= zeros; --i) {
for (int j = n; j >= ones; --j) {
dp[il[j] = max(dp[il[j], dpl[i-zeros][j-ones] + 1);
}
}
}
return dp[m] [n];
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def findMaxForm(strs: List[str], m: int, n: int) -> int:

dp = [[0 for _ in range(n + 1)] for _ in range(m + 1)]
for s in strs:
zeros = len(list(filter(lambda c: c == "0", s)))

ones = len(s) - zeros
for i in range(m, zeros - 1, -1):
for j in range(n, ones - 1, -1):
dp[il[j] = max(dp[il[j], dp[i - zeros][j - omnes] + 1)
return dp[m] [n]

322. Coin Change
&l H ik

Y SETE TN, SR /DT DA 22/ R T3 AL I 7 1 4
iy A R BB

AR, FORBETRER; AL —DREEL, SRR g e il — AL
PR LA IR DI BE TR . AR, LR [E-1.

Input: coins = [1, 2, 5], amount = 11
Qutput: 3

TEXNFEGI R, RAPRAGTRZ 11=5+5+1,

H

i

i

PUAREAEE T AT AR JEBRZ K, B UA I 2 s it o FRATT B RR — s [ 4 —
AR S5

XHER, AT dp BAWIaG Ll amount + 1 MAZE-1 AR, FEShES MR AL AR
R/AMERI B, WERPIIGAN-1 W& FEERIGZN-1. BT N2 B0XAME, 2R i &
PAM amount, i #5229 ALRC G2 U 1 JCRET, I amount + 1 —& KBy nl GERY AL 575
X, B MEN —EASRE. SRS, EEERRRIE, WA 2 &0
M ETTIE, RE-1.

int coinChange(vector<int>& coins, int amount) {
vector<int> dp(amount + 1, amount + 1);
dpl0] = 0;
for (int i = 1; i <= amount; ++i) {
for (int coin : coins) {
if (i >= coin) {
dp[i] = min(dp[i], dp[i - coin] + 1);
}
}
}

return dpl[amount] != amount + 1 ? dpl[amount] : -1;
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def coinChange(coins: List[int], amount: int) -> int:
dp = [0] + [amount + 1] * amount
for i in range(l, amount + 1):
for coin in coins:
if 1 >= coin:
dplil = min(dp[i], dp[i - coin] + 1)
return dplamount] if dp[amount] != amount + 1 else -1

6.7 ‘AR
72. Edit Distance
3 H ik
K E AT, BAWRAT DA . B fdE AL B PR AL BT, K/ Dami LAl
PARF A HR AR A ]

o A £

AP TAE, iR, R PR,

Input: wordl = "horse", word2 = "ros"
Output: 3

TEX AR, —Fh Bt gm 8 )5 352 horse -> rorse -> rose -> ros.

i

FUATEHE 1143, FATEH D Z4e80H dplill[j], FnfE—DFRFRRIALE i 1k, 5
TAVFEMFREE oM, REFEIL G M5 RS A EAF AR, dplillj] 4%
T dpli-11[j-11; S F X FERFA R, BUEFER dpli-110G-11+1, A i (8 j &
FTEFEE dplill-11+ 1, JEA j A7 B i A2 B A WFER dpli-11(] + 1.

int minDistance(string wordl, string word2) {
int m = wordl.length(), n = word2.length();
vector<vector<int>> dp(m + 1, vector<int>(n + 1, 0));
for (int 1 = 0; i <= m; ++i) {
for (int j = 0; j <= n; ++j) {
if @==013==0 A
dplil [j] =1 + j;

} else {
dpl[il [j] = dpli - 11[j - 11 + (wordi[i - 1] !'= word2[j - 11);
dp[il [j] = min(dp[il[j], dpli - 11[j]1 + 1);
dplil [j] = min(dp(il [j1, dplil(j - 11 + 1);

}

}
}
return dp[m] [n];
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def minDistance(wordl: str, word2: str) -> int:
m, n = len(wordl), len(word2)
dp = [[0 for _ in range(n + 1)] for
for i in range(m + 1):
for j in range(n + 1):

in range(m + 1)]

if 1 == 0 or j == O:
dplil[j] =1 + j
else:

dp[il [j1 = min(
dpli - 11[j - 1] + int(wordi[i - 1] !'= word2[j - 11),
dplil[j - 11 + 1,
dpli - 11051 + 1,
)
return dp[m] [n]

650. 2 Keys Keyboard
il H i

HE—ATHREA, CRWRA ARG EA H AT, SO RI 2 B AR
BULKEAE A DS FAF AR E R B R E KR
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Input: 3
Output: 3

FEXAFEBI A, — Rl U IR T 2 S ik, PPRE I

i

AT DA sk B SR , X R SRR AT AL, USRS IRV R A RO
Iy FATEA— A48 dp, HPAIE | FORIEREIR L i iR D BRI WA
3o WSR G RTDARE L R, B AKIE i AT AR § BRAERRE], HARAE UM T AR
A FEREEIEA ifj. PRILERAT T ARG 2384 225X dplil = dplj] + dpli/j].

int minSteps(int n) {
vector<int> dp(n + 1, 0);
for (int 1 = 2; i <= n; ++i) {
dplil = i;
for (int j = 2; j * j
if % j==0 {
dp[i] = dp[j] + dpli/jl;
/] R, EBATANEIKR, EREELSE—ZRAD,

break;

<= 1i; ++j) {

3
X

return dp[n];
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def minSteps(n: int) -> int:
dp = [0] * 2 + list(range(2, n + 1))
for i in range(2, n + 1):
for j in range(2, floor(sqrt(i)) + 1):
if i % j == 0:

dpl[il = dp[jl + dpli // jl
# WA A, EAIADEKR, HBRERE TR
break

return dp[n]

6.8 it mAs )

JBEEAZ 5y S 1P B 5 ] DA S LRI R Ak o XTI 2 — LB B A 5 28 A, LN
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121. Best Time to Buy and Sell Stock
&l H ik
9 58 — B ) R R HUBCRIE E RS, SRR T ASK 24—, SRR -

A LSRR
AU, R R BEEN A W — R, SRR .

Input: [7,1,5,3,6,4]
Output: 5

TEXAFEGI T, BORBIFNE RS —RANKE R 1 IRESEA, FES RS 6 I S2 i .

FATRT AR Ty — B 2H, R — A0 1B, 05k i A B 2 BITA IS T SR, RS
FEURR AN & s, ER UHI e A B RGBT A o JEEAE AR Z 5 E i)
buy FI sell F7s K SAAERS, AT PR P Rgdcat. ISR B, S2EhIE.

int maxProfit(vector<int>& prices) {
int buy = numeric_limits<int>::lowest(), sell = 0;
for (int price : prices) {
buy = max(buy, -price);
sell = max(sell, buy + price);
}

return sell;
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def maxProfit(prices: List[int]) -> int:
buy, sell = -sys.maxsize, O
for price in prices:
buy = max(buy, -price)
sell = max(sell, buy + price)
return sell

188. Best Time to Buy and Sell Stock IV
&l H ik
278 — BRI TR B R BRI D E d, SR T PASKSE 4% ki, HAGIR HRBHIA — 3¢
JBEER, SRR A -
i A K DR

BN AR, BN RINBIROAS AR IR, FORmTRASKSEIRAL ko
R, BB -

Input: [3,2,6,5,0,3], k = 2
Output: 7

FERXAFEGI R, SR IR AESS RO 2 IR, TR = RSN 6 I S2th s FHAESH
TURMHEA O ISR, SN KA 3 IS

Roiits, FATRT ARSI SIS KK buy Hl sell, X4 REGBEEGH%, buylj] FRTE
B J UK ISR aR , sell[j] ZRTESR j RS I I SR Kl ai -

int maxProfit(int k, vector<int>& prices) {
int days = prices.size();
vector<int> buy(k + 1, numeric_limits<int>::lowest()), sell(k + 1, 0);
for (int i = 0; 1 < days; ++i) {
for (int j = 1; j <= k; ++j) {
buy[j] = max(buy[jl, selll[j - 1] - prices[i]);
sell[j] = max(sell[j], buy[j] + prices[il);
}
}

return selll[k];

def maxProfit(k: int, prices: List[int]) -> int:
days = len(prices)
buy, sell = [-sys.maxsize] * (k + 1), [0] * (k + 1)
for i in range(days):
for j in range(1l, k + 1):
buy[j] = max(buy[jl, sell[j - 1] - prices[i])
sell[j] = max(sell[jl, buyl[j]l + prices[i])
return sell[k]
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309. Best Time to Buy and Sell Stock with Cooldown
il H ik
2 — B ) N B R R BRI E ks, CARRR IR Z RS Al —K, HARR A REYY
AR, SRECKAYI AR .
A HFE
A 4B, FORERIBCENE i — R, BRI -

Input: [1,2,3,0,2]
Output: 3

TERXFEBI A, SORBIMIERBER R R AL 2 WA KA il

il

FATRT DAGE IR ASHUR A X 2 RS FE R 08T, ik @ 2 RS A e T
X, AT DAMRZE Z) e T th IR R . WIS, AT A USRS R FR
HREEEAL Sy, PAENTZ RIS

1% 6.5: BiH 309 - PRSHLRSER

int maxProfit(vector<int>& prices) {

int n = prices.size();

vector<int> buy(n), sell(n), si(n), s2(n);

s1[0] = buy[0] = -prices[0];

sell[0] = s2[0] = 0;

for (int i = 1; i < n; ++i) {
buy[i] = s2[i - 1] - prices[il;
s1[i] = max(buyli - 11, si[i - 11);
sell[i] = max(buyl[i - 1], si1[i - 1]) + prices[i];
s2[i] = max(s2[i - 1], sellli - 1]);

}

return max(sell[n - 1], s2[n - 11);

def maxProfit(prices: List[int]) -> int:
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n = len(prices)
buy, sell, s1, s2 = [0] * n, [0] * n, [0] * n, [0] * n
s1[0] = buy[0] = -prices[0]
sell[0] = s2[0] =0
for i in range(1l, n):
buy[i]l = s2[i - 1] - prices[i]
s1[i] = max(buyli - 11, s1[i - 11)
sell[i] = max(buyl[i - 1], s1[i - 1]) + prices[i]
s2[i] = max(s2[i - 1], sellli - 1])
return max(sell[n - 1], s2[n - 1])

6.9 %]
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https://leetcode.com/problems/house-robber-ii/
https://leetcode.com/problems/maximum-subarray/
https://leetcode.com/problems/integer-break/
https://leetcode.com/problems/delete-operation-for-two-strings/
https://leetcode.com/problems/maximum-length-of-pair-chain/
https://leetcode.com/problems/regular-expression-matching/
https://leetcode.com/problems/wiggle-subsequence/
https://leetcode.com/problems/target-sum/
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714. Best Time to Buy and Sell Stock with Transaction Fee
FESEARTEHL, B G S M ! 7] T i -


https://leetcode.com/problems/best-time-to-buy-and-sell-stock-with-transaction-fee/
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241. Different Ways to Add Parentheses
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Input: "2-1-1"
Qutput: [0, 2]

TEXAFEGI R, AP SE2R: (2-D-D =0/ (2-(1-1)) =2

H

il

firé
MG AR, FATATLAEIEE S A, W TR MEEAS, SERIT PR e kil
i, ﬁifiﬁhl_%?ﬁ%o B, RIFAFER NS, AR

vector<int> diffWaysToCompute(string expression) {
vector<int> ways;
unordered_map<char, function<int(int, int)>> op_funcs;
op_funcs[’+’] = [](int x, int y) { return x + y; };
op_funcs[’-’] [1(int %, int y) { return x - y; };
op_funcs[’*’] = [](int x, int y) { return x * y; };
for (int i = 0; i < expression.length(); ++i) {
char c = expression[i];
if (lop_funcs.contains(c)) {
continue;

}
auto left = diffWaysToCompute (expression.substr(0, i));
auto right = diffWaysToCompute (expression.substr(i + 1));
for (int 1 : left) {

for (int r : right) {

ways.push_back(op_funcs[c] (1, r));

}

}
}

return ways.empty() 7 vector<int>{stoi(expression)} : ways;

def diffWaysToCompute(expression: str) -> List[int]:
ways = []
op_funcs = {
"+": (lambda x, y: x + y),
"-": (lambda x, y: x - y),
"x": (lambda x, y: x * y),

for i, ¢ in enumerate(expression):
if ¢ not in op_funcs:
continue
left = diffWaysToCompute(expression[:i])
right = diffWaysToCompute(expression[i + 1 :])
ways += [op_funcs[c] (1, r) for 1 in left for r in right]
return [int(expression)] if len(ways) == 0 else ways

FATEI, FLedy divide 1 FAAFERATREEZ B2, RIFRAT VT DA memoization 3k 2

B, WHES — G A2, key & (L 1), value ;2 ways. BUCGBEIMEI (1, 1), FATT AR BR

BRI ways, SESHFENMA LR H G PE +memoization, ANUNE M FE_EH 3
HLRI AL




7.2 Ak XA — 82/183 —

vector<int> diffWaysToCompute(string expression) {

// F|Jfistringstream, | FAEEAHITLH.
vector<int> nums;
vector<char> ops;
int num = O;
char op =’ 73
istringstream ss(expression);
while (ss >> num) {

nums . push_back (num) ;

if (ss >> op) {

ops.push_back (op) ;

}
}
int n = nums.size();
vector<vector<vector<int>>> dp(n, vector<vector<int>>(n, vector<int>()));
unordered_map<char, function<int(int, int)>> op_funcs;
op_funcs[’+’] = [](int a, int b) { return a + b; };
op_funcs[’-’] [J(int a, int b) { return a - b; };
op_funcs[’*’] = [](int a, int b) { return a * b; I};
for (int 1 = 0; i < n; ++i) {
for (int j = 1i; j >= 0; --3) {

if (1 ==3j) {
dp[j] [i].push_back(nums[i]);
continue;

}

for (int k = j; k < i; ++k) {
for (auto 1 : dp[jllk]l) {
for (auto r : dplk + 11[i]) {
dp[j] [i].push_back(op_funcs[ops[k]] (1, r));
}

}
}
return dp[0] [n - 1];

def diffWaysToCompute(expression: str) -> List[int]:

# ro.split T DUHHIER (\D) KT HEAF.

sections = re.split(r"(\D)", expression)

nums = [int(num) for num in sections if num.isdigit()]

ops = [op for op in sections if not op.isdigit()]

n = len(nums)

dp = [[[] for _ in range(n)] for

op_funcs = {
"+": (lambda x, y: x + y),
"-": (lambda x, y: x - y),
"x": (lambda x, y: x * y),

in range(n)]

}
for i in range(n):
for j in range(i, -1, -1):
if i == j:
dp[j] [i] .append (nums[i])
continue
for k in range(j, i):
dp[j1[i] += [op_funcsl[ops[k]] (1, r)
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for 1 in dp[jl[k] for r in dplk + 1][i]]
return dp[0] [n - 1]

7.3 #5°>]

SRl af
932. Beautiful Array
BE MM LB #smE GBIH) S3ERE, ik memoization; FEH T2 ERBhEM
R GIER
LGy A )
312. Burst Balloons

WEMM LRI TG GEIH) SRR, Fhrin L memoization; MM R EI_ERYshEM
pUESEIN


https://leetcode.com/problems/beautiful-array/
https://leetcode.com/problems/burst-balloons/

B85 THRECEI

C==0-
B %
ai3lE O BF AR
O MER LN A LS B
R S
8.1 515

XtF LeetCode FRHRADRYBAR, FATR RS H AR MU 2 Ui . SRIIAR 2 iy
FREFEAE A, BATEAOE— BT B IFERE, TR 7 LE 2t ol SR Y
BH, BRES%.

8.2 ~EE L AP

RIS AR, FATTAT AR J5 (8 SR AT BT HL iy f K A A% (greatest common divisor,
GCD); PRI FFER AR 22 AT AT 5.2 fi/ A 5% (least common multiple, LCM)

int gcd(int a, int b) {
return b == 0 ? a : gcd(b, a % b);
}

int lcm(int a, int b) {
return a * b / gcd(a, b);
}

def gcd(a: int, b: int) -> int:
return a if b == 0 else gcd(b, a % b)

def lcm(a: int, b: int) -> int:
return (a * b) // gcd(a, b)

Pt AT AT AE YRR LG (extended ged) EKAT a F1 b i 24 1]
f, WAREIEAT AL x My, MIMi{f ax + by = ged(a, b). 74 Python # int HEEIE{E L%, T
AT A— MR E S 1A List() SRIEATH 18T | B #fte

int xGCD(int a, int b, int &x, int &y) {
if (b == 0) {
x=1, y=0;
return a;
}
int x_inner, y_inner;
int gcd = xGCD(b, a % b, x_inner, y_inner);
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X = y_inner, y = x_inner - (a / b) * y_inner;
return gcd;

def xGCD(a: int, b: int, x: List[int], y: List[int]) -> int:

if b == 0:
x[0], y[0l =1, 0
return a

x_inner, y_inner = [0], [0]

gcd = xGCD(b, a % b, x_inner, y_inner)

x[0], y[0] = y_inner, x_inner - (a / b) * y_inner
return gcd

8.3 %k
FBOURER, RIS RT L HRECT, BT 1 AIEAR SN A H A FEE0 H 24
B (HAERERR, BB Al 20 e A .
204. Count Primes
W i
E—NEFE n, SRANT n BREI AR
i A s AR
AR, Wi — N IR/ N TR ABUR R AL

Input: 10
OQutput: 4

TERXAFEBI A, /N 10 BBEOA 12,3571,

i

BT JediivA (Sieve of Eratosthenes, FiFRIR [KHfiE) RIEHH AT, HlM—EER
o N i . B BT DATE RN — B n I, (RIS FIRT T/ INT n 85, PRI E X
EE HFEH 0 LB nil )y, BRECYHRDIE] m, WHEFTA/NT n . B2 m 6%
B BB AR T SE RS, O s AR e R

int countPrimes(int n) {
if (n <= 2) {
return O;
}
vector<bool> primes(n, true);
int count = n - 2; // EF# A2 AA1
for (int 1 = 2; i < n; ++i) {
if (primes[i]) {
for (int j =2 % i; j < mn; j += 1) {
if (primes[jl) {



https://leetcode.com/problems/count-primes/

8.3 Mk

— 86/183 —

primes[j] = false;
--count;

}

return count;

def countPrimes(n: int) -> int:

if n <= 2:
return 0
primes = [True for _ in range(n)]

count = n - 2 # FELEFHHI
for i in range(2, n):
if primes[i]:
for j in range(2 * i, n, i):
if primes[j]:
primes[j] = False
count -= 1
return count

AR — 2 i, FRATTT ARE— 2B %5k

int countPrimes(int n) {
if (n <= 2) {
return 0;
}
vector<bool> primes(n, true);
int sqrtn = sqrt(n);
int count =n / 2; // 1H¥— 2124
int i = 3;
/] mAREF—ENTETATH.
while (i <= sqrtn) {
/] AEREE, TEBRAEHEFELZR.
for (dnt j =i * i; j <mn; j+=2 % i) {
if (primes[jl) {
--count;
primes[j] = false;

}
i+=2;
/] MANHERCE, FRBEABETMERES.
while (i <= sqrtn && !primes[i]) {
i+= 2;
}
}

return count;

def countPrimes(n: int) -> int:
if n <= 2:
return O

primes = [True for _ in range(n)]

—_— e
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sqrtn = sqrt(n)
count = n // 2 # [HA—E LR
i=3
# TNREF—RANTET T Ko
while i <= sqrtn:
# MEREH, TRBABHIELRS.
for j in range(i * i, n, 2 * i):
if primes[j]:
count -=1
primes[j] = False
i+=2
# MAMHERNE, FERABEELRST.
while i <= sqrtn and not primes[i]:
i+= 2
return count

8.4 By Abnp
504. Base 7
3 H ik
BE—NT RS, RefE-EdH IR
A o B RE
AR AR, R H .

Input: 100
OQutput: "202"

TERXAMEGI R, 100 F-EHEH R RERIET 101 =2%49+0* 7 +2 * 1,

&

i

DE ARSI, Sl H A FRIA AR (mod) SRIEATTIHL, A Rt B8 5 —Le 4055, 4

THANE . R R BT R AR AR, W2 R R Sl A T .

string convertToBase7(int num) {

if (num == 0) {
return "0";

}

string base7;

bool is_negative = num < O;

num = abs(num) ;

while (num) {
int quotient = num / 7, remainder = num % 7;
base7 = to_string(remainder) + base7;
num = quotient;

}

return is_negative 7 "-" + base7 : base7;
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def convertToBase7(num: int) -> str:

if num ==
return "O"

base7 = ""

is_negative = num < 0O

num = abs(num)

while num:
quotient, remainder = num // 7, num % 7
base7 = str(remainder) + base7
num = quotient

return "-" + base7 if is_negative else base7

172. Factorial Trailing Zeroes
il H ik
SRR, FIMTE RN RGN AL 0.

o A £

AR, E N RUREL, R AR B R EGERI SR A LA 0.

Input: 12
Qutput: 2

TEXNEEGIH, 12 1= 479001600 AY2E A WA 0.

et e

BN 0 1 2 x5 = 10 1A, B ATATDMER R R IR B, St
24285, BIRRY, BT 2 MECRIES TR T 5 R, HIIRATAT AR SETH B 4l

BHEZPARAT S,

int trailingZeroes(int n) {
returnn == 0 7 0 : n / 5 + trailingZeroes(n / 5);

}

def trailingZeroes(n: int) -> int:
return O if n == 0 else n // 5 + trailingZeroes(n // 5)

415. Add Strings
& H ik
LEPIA BT AU AT, SREN TR E R .
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i N i {1
WP TR, R, FOREARETE A

Input: numl = "99", num2 = "1"
OQutput: 100

Pz R S TERTIEA T, FrPAWT DAEBIEE 55 eh, FRB it i, AR5 42
OPS2Zii R T I UTIE VAN VA G

string addStrings(string numl, string num2) {
string added_str;
reverse (numl.begin(), numl.end());
reverse (num2.begin(), num2.end());
int lenl = numl.length(), len2 = num2.length();
if (lenl <= len2) {
swap (numl, num?2);
swap(lenl, len2);
}
int add_bit = 0;
for (int i = 0; 1 < lenl; ++i) {
int cur_sum =
(num1[i] - ’0’) + (i < len2 ? num2[i] - ’0’ : 0) + add_bit;
added_str += to_string(cur_sum % 10);
add_bit = cur_sum >= 10;
}
if (add_bit) {
added_str += "1";
}
reverse(added_str.begin(), added_str.end());
return added_str;

def addStrings(numl: str, num2: str) -> str:

added_str = ""

numl = numi[::-1]

num2 = num2[::-1]

lenl, len2 = len(numl), len(num2)

if lenl <= len2:
numl, num2 = num2, numl
lenl, len2 = len2, lenl

add_bit = 0

for i in range(lenl):
cur_sum = int(numi[i]) + (int(num2[i]) if i < len2 else 0) + add_bit
added_str += str(cur_sum % 10)
add_bit = int(cur_sum >= 10)

if add_bit:
added_str += "1"

return added_str[::-1]
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326. Power of Three
3 H ik
HIWT— R 2 3 KT .
i A s AR B
AR, W — M R(E

Input: n = 27
Output: true

APIRTTER, — R AHXE. B logsn = m, WM n 2 3 ARERTT, A m —ERBAL.

bool isPowerOfThree(int n) {
return fmod(loglO(n) / loglO(3), 1) == 0;
}

def isPowerOfThree(n: int) -> bool:
return n > O and math.fmod(math.loglO(n) / math.loglO(3), 1) ==

G RO, BMAE Co+ int JHME Y 3 MOBRARUTT 2 3" = 1162261467, MR n j2 3 1%
BolkTr, M4 1162261467 BrPA n BIRE—E RS IZIRK. SRMIXET Python SR, [ int B
W ERTABOETT K, BATAREIEFR I .

bool isPowerOfThree(int n) {
return n > 0 && 1162261467 % n == 0;
¥

def isPowerOfThree(n: int) -> bool:
if n <= 0:
return False
while n % 3 == 0:
n//=3

return n ==

50. Pow(x, n)
3 H ik
P& x W n k.



https://leetcode.com/problems/power-of-three/
https://leetcode.com/problems/powx-n/
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i N i {1

BN REEOR x M MEEEOR n, frth—NF RN 4R

Input: x = 2.00000, n = 10
Output: 1024.00000

i

R, FATRT AR A M AR A . R AR AL

double myPow(double x, int n) {

if (n == 0) {
return 1;
}
if (x == 0) {
return O;
}
if (n == numeric_limits<int>::min()) {
return 1 / (x * myPow(x, numeric_limits<int>::max()));
}
if (mn < 0) {
return 1 / myPow(x, -n);
}
if m%h21'=0 {
return x * myPow(x, n - 1);
}
double myPowSqrt = myPow(x, n >> 1);
return myPowSqrt * myPowSqrt;

def

myPow(x: float, n: int) -> float:
if n ==

return 1
if x ==

return O
if n < O:

return 1 / myPow(x, -n)
ifn¥% 2 !'=0:

return x * myPow(x, n - 1)
myPowSqrt = myPow(x, n >> 1)
return myPowSqrt * myPowSqrt

8.5 BEHL 5 HUFE
384. Shuffle an Array

ot H i ik

BE— R, BORSCMN G QR S eR% “shuffle” W DAREALIT LA, 5

TNBREL “reset” W] DAVRE JFOR AT o
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i N i {1

AR BRI, M S 1R R PRI AL e > T ZER A,
FOREEE AL

Input: nums = [1,2,3], actions: ["shuffle","shuffle","reset"]
Output: [[2,1,3],[3,2,1],[1,2,3]]

FEXAFEBI T, BT LA SR I S RpLA R AT o

i

Fe AR M 22 Wit Fisher-Yates e VE, TR FEHL RS oo, B R S PUBENLATEL, A L)
M A RS, HSCBARE . X H “reset” BREDA S Solution 214 1k bR 1) SEFLAH
s

class Solution {
public:
Solution(vector<int> nums) : nums_(nums) {}

vector<int> reset() {
return nums_;

}

vector<int> shuffle() {
vector<int> shuffled(nums_);
int n = nums_.size();
/7 FUNBE R R I BE B R, BCRARR
/] R R
for (int i =n - 1; i >= 0; --i) {
swap(shuffled[i], shuffled[rand() % (i + 1)1);
}
// IE W GERE:
// for (int 1 = 0; i < n; ++i) {
// int pos = rand() % (n - 1i);
// swap (shuffled[i], shuffled[i+pos]);
// ¥
return shuffled;

3

private:
vector<int> nums_;

};

class Solution:
def __init__(self, nums: List[int]):
self.base = nums/[:]

def reset(self) -> List[int]:
return self.basel[:]

def shuffle(self) -> List[int]:
shuffled = self.basel[:]
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n = len(self.base)
# FERAR MBEAE LM, ZRMA.
# I e A
for i in range(n - 1, -1, -1):
j = random.randint (0, i)
shuffled[i], shuffled[j] = shuffled[j], shuffled[i]

# IF [ S M

# for i in range(n):

# j =1 + random.randint(0, n - i - 1)

# shuffled[i], shuffled[j] = shuffled[j], shuffled[i]

return shuffled

528. Random Pick with Weight
& H il

G, B E R ERR RO B RRE, BRI AR FEALRAE .

i N i {1

AR IR RO, FORBGE; MM SR TR I 4R, Rzt LKL
R it — ARl SRR AR B R Y O

Input: weights = [1,3], actions: ["pickIndex","pickIndex","pickIndex"]
Output: [0,1,1]

TEXAFEGI T, BRRBEERRI O EE R A ER), HIEEE 0 MIE SN 14, HFEHE 1
AL E RN 3/4,

B

fir

FATATASEME ] partial _sum sREGZAN (RIEAEANOL BN L2 BT B A) , XA R

ST IE BB 2 BRI . B Y T EORARRE, AT DASEREL A — T, RS =4

AR HAERISA T ACE, DASHIBCR AR R . X B AT A lower _bound 523
PABEGI A 6 AR (1,3) BTN [1,4) WAL FRATRELAE BT R 1,84 Lower_bound

RIERE R 05 WERIRATBENLAE B BT 2. 3. 4, A4 lower_bound iR Al H 1.

KT HIBHE 25T, AR TR ZT P kSR AR .

&

class Solution {
public:
Solution(vector<int> weights) : cumsum_(weights) {
partial_sum(cumsum_.begin(), cumsum_.end(), cumsum_.begin());

3

int pickIndex() {
int val = (rand() % cumsum_.back()) + 1;
return lower_bound(cumsum_.begin(), cumsum_.end(), val) - cumsum_.begin
ON
}

private:
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vector<int> cumsum_;

};

class Solution:
def __init__(self, weights: List[int]):
self.cumsum = weights[:]
for i in range(1l, len(weights)):

self.cumsum[i] += self.cumsum[i - 1]

def pickIndex(self) -> int:
val = random.randint (1, self.cumsum[-1])
return bisect.bisect_left(self.cumsum, val, O, len(self.cumsum))

382. Linked List Random Node
W i

SN ENEER, BOREOENEE, AT ABEALBUS H A AN
i A s AR

AR, WM, BRI AN S ME.

Input: 1->2->3->4->5
OQutput: 3

TERXAHEGI, TATA I SFRRRGEMLE A, B 3.

B

i
AFITHAL, AR e iR, JAMTCEAE R B o AR T T ABE 7K R
BE WP WHER, TERDTEIE m AR, A o ORI RN R L BT A
A TFRBE—ARHRG, X TR PEFR U ERUERT o XTI n AEERRIHE m AR, IR
JRBCRFEIN TR AR E A PR, HLZ R0 AR A Bk e o SR OL R A AR 5 X oy <
ey X x b = S BRI R S S AR B R
MR, DREIAE T AT EIEERR , il [y —al 2 R T A AL

&

class Solution {
public:
Solution(ListNode* node) : head_(node) {}

int getRandom() {
int pick = head_->val;
ListNode* node = head_->next;
int i = 2;
while (mode) {
if (rand() % i == 0) {
pick = node->val;
}

++i



https://leetcode.com/problems/linked-list-random-node/

8.6 %47 —95/183 -

node = node->next;

}

return pick;
X
private:

ListNode* head_;
};

class Solution:
def __init__(self, head: Optional[ListNode]):

self.head = head

def getRandom(self) -> int:
pick = self.head.val
node = self.head.next
i=2
while node is not None:
if random.randint(0, i - 1) ==
pick = node.val
i+=1
node = node.next
return pick

6 Z52]
JETME s

168. Excel Sheet Column Title
7 A AR R, TR SR 1R 2 0,

67. Add Binary
FATER IR AL T o

238. Product of Array Except Self
PRAT A Y By Ol g 7 AR B T H 135 s RESS IR —Lu L%

i ¥ g
462. Minimum Moves to Equal Array Elements 11

XA I K LeetCode I H 2 —, TR ZUCIERLH B AR Z 2500, % 8w
(AT 8l . ARER AR RT B S S T PR i B

169. Majority Element
GO AEUN H AT PR R R U v, % — 1 Boyer-Moore Majority Vote B34,



https://leetcode.com/problems/excel-sheet-column-title/
https://leetcode.com/problems/add-binary/
https://leetcode.com/problems/product-of-array-except-self/
https://leetcode.com/problems/minimum-moves-to-equal-array-elements-ii/
https://leetcode.com/problems/majority-element/
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470. Implement Rand10() Using Rand7()
] F— A BEFUECE s A 15— A B RS 7 VR AT BE TR ZE A A ISR i AR s 2 1K

202. Happy Number

VRAT PATRT LR —A~ while JEPRFDRGERT, (EU2A BOA AL NAT WERFA TR
B BGM—ARL, RRAnT DARE AL N BREA T ?


https://leetcode.com/problems/implement-rand10-using-rand7/
https://leetcode.com/problems/happy-number/

695 MhRNER

O F AT O oA
U 425 F AR s A

9.1 INET

DLBS I U R IR A —Fh AL, EAT TR 2 s R A T — 2 27 'Ei’JﬁMJc
R WHRALE TS A7 AR “&” A5, 7 AL T BUR, f<<?
FARLRER “>>" HAEE. TR i W ALsRAsrE, Hodr 0s Fl 1s 251208 H ik 0361
Ha) L) — T AT

x - 0s =x x & 0s =0 x| 0s =x
x " 1s = 7x x & 1s = x x | 1s = 1s
x "~ x=0 X & x=x x | x

BRILZ AN, n & (n- 1) ATPAZER n A9 T RAYIR-— 62, B ants+ — kil 275 11110100
o BB LAFE] 11110011, SXPAEEE AL 5155)] 11110000, n & (-n) AT ARFE] n AAZERR PR
AR—{L, Bilmxt T 2l # 11110100, HU6afE3] 00001100, X P MEE (5735 00000100,
EHBEZ AT ST, HEERSEATAHTIIT, XHEAFEE.

9.2 fiiid FEIERN )
461. Hamming Distance
& H ik
WA TR, SREMN ZIHEHFORMN IR (Hamming distance, HIARREMAZHN0)

A LSRR
WA T 0 G T P S i S O TR O PN RN

Input: x =1, y = 4
OQutput: 2

FERXAEEGI R, 1 "t 0001, 4 (1 2 0100, —JCHMALALE .

Hj

=

firt
XA BT IR A S s, S 24> 1Rl .

[
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int hammingDistance(int x, int y) {
int diff = x - y, dist = 0;
while (diff != 0) {
dist += diff & 1;
diff >>= 1;
}

return dist;

def hammingDistance(x: int, y: int) -> int:
diff = x " y
dist = 0
while diff != O:
dist += diff & 1
diff = diff >> 1
return dist

190. Reverse Bits
3 H ik

AT R R, e AR N R A R .
i A s AR

T A g H AR 2 T R I

Input: 43261596 (00000010100101000001111010011100)
Output: 964176192 (00111001011110000010100101000000)

wif

MR ARZRERAGRE, W] AR 2) S Bt i e -

uint32_t reverseBits(uint32_t n) {
uint32_t m = 0O;
for (int 1 = 0; i < 32; ++i) {

m <<= 1;
m+=n & 1;
n >>=1;

}

return m;

def reverseBits(n: int) -> int:
m=20
for _ in range(32):
m=m<< 1
m+=n& 1

—_— e
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n=n>>1
return m

136. Single Number
&l H ik
SRR, IR AA MR TR, HARBF I TR, SRR
I — A
i A K DR
AR — 4R, B R — A

Input: [4,1,2,1,2]
Output: 4

ifi
FATATAFI x A x =0 F1 x A O =x IFEAL, REEC N IR I ECF A T He O S Bl . i B IR
WA B AL R B 252 0, 0 5 Bl — R 5 30T DAMS BN e A 5

int singleNumber (vector<int>& nums) {
int single = 0;
for (int num : nums) {
single ~= num;
}

return single;

def singleNumber (nums: List[int]) -> int:
single = 0
for num in nums:
single = single ~ num
return single

X HLFRAT U n] DAL B ] reduce pREK:

int singleNumber (vector<int>& nums) {
return reduce(nums.begin(), nums.end(), O,
[1(int x, int y) { return x ~ y; });

def singleNumber (nums: List[int]) -> int:
return functools.reduce(lambda x, y: x ~ y, nums)
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9.3 " HEHIFEYE

A ZRE R — 2o e, FRATAT AR AL A 2 S 2 ) L

B, FATHT AR —HEHIA Ana s — R T TR BT R n Y
B, AT AR BN n BORTAT 0k, 1 BOREEBORECT, 0 FORAER . XHEFA T
B2 AT,

318. Maximum Product of Word Lengths

3 H ik
WA TR, RICPE A TR KRR, ELP e R A S
GE=53

A o LSRR
WA= UG TR, i — R, FOR R R

Input: [Ilall , Ilabll s Ilabcll s Ildll , Ilcdll s Ilbcdll s |Iade|I]
OQutput: 4

TERXAFEBI R, — iR iRy “ab” I “cd”.

s

EREPUE NP R RS A R ACAIE? W DU R R MR R 26 9
Y, BACERORREAAAE R TR WERPA R S A Y, e AT b iR
WIS AN 0o (RIS, FATAT AR — MG A RAA Pt 1 A7 SR A - R R R RIS K
Z, A ab Al aab 1) ZHERIECAAE, {2 aab

&

int maxProduct(vector<string>& words) {
unordered_map<int, int> cache;
int max_prod = 0;
for (const string& word : words) {
int mask = 0, w_len = word.length(Q);
for (char c : word) {
mask |=1 << (¢ - ’a’);
}
cache[mask] = max(cache[mask], w_len);
for (auto [h_mask, h_len] : cache) {
if ((mask & h_mask) == 0) {
max_prod = max(max_prod, w_len * h_len);
}
}
}

return max_prod;
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def maxProduct(words: List[str]) -> int:
cache = dict()
max_prod = 0
for word in words:
mask, w_len = 0, len(word)
for ¢ in word:
mask = mask | (1 << (ord(c) - ord("a")))
cache [mask] = max(cache.get(mask, 0), w_len)
for h_mask, h_len in cache.items():
if (mask & h_mask) == O:
max_prod = max(max_prod, w_len * h_len)
return max_prod

338. Counting Bits
&l H ik

S — M ARCE R n, SR 0 B n FTA By iy itk g 204 1,

A i LSRR

AR AEBE n, W R n+ AR TUREECEE, ALE m IR mo ) ik
BHZLA 1.

Input: 5
Output: [0,1,1,2,1,2]

AT AR A ShAS R AN LB AT P R . C— AN dp, Horb dplil Rn%T i
W RERSA LA T A, MR R EG—Gh 1, BAEEA 1
WISy dpli-11+ 15 AR E iR fG—00h 0, IBAEEH 1 AR ARG L A, B
dpli>>1].

vector<int> countBits(int n) {
vector<int> dp(n + 1, 0);
for (int i = 1; i <= n; ++i)
/! FE)TF: dplil = dpli & (1 - 1)] + 1;
dp[i] = 1 & 1 7 dpli - 1] + 1 : dpl[i >> 1];
return dp;

def countBits(n: int) -> List[int]:
dp = [0] * (n + 1)
for i in range(1l, n + 1):
# ZT: dpli]l = dpli & (1 - 1] + 1
dpli] = dpl[i - 1] + 1 if i & 1 else dpl[i >> 1]
return dp



https://leetcode.com/problems/counting-bits/
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SRl af
268. Missing Number
Single Number 2R . 5 7RI A 3k, dLnT DARE T sk 245X

693. Binary Number with Alternating Bits

F Lz SN — ) R 5 & PSR 0 7 1

476. Number Complement
R A AR R

i x5
260. Single Number III

Single Number ] follow-up, & ZHAELEH Uiz ] ALIE R AR


https://leetcode.com/problems/missing-number/
https://leetcode.com/problems/binary-number-with-alternating-bits/
https://leetcode.com/problems/number-complement/
https://leetcode.com/problems/single-number-iii/
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MR
1 C++ STL J RAIATY
1 Python % A #4545 14 0 AU
1 #2a 0 5% &
& AFeA 5 A 2 &R EFonk gt
 FaE A A AT R A G iR H

10.1 C++ STL

TERER , FATILF—E 2 B & A EEE S5 A K B A TR 1, R AT T 20 A2 45 il
BAREEAIRE R o C++ STL $2ALEAREE ARG (SERaI 2405 ] BE Rl i ini 57 )«
1. Sequence Containers: i3 T2 2%

(a). vector: FAHA, BEAVBFEHEHOERGSE Wz —, HT 0Q) MBEHLEE. B
B VA 28 B2 KT O(n), BRIBLFRATI G 78 vector SFAFAf 45 FhEias sl
()75 PUATE RGN 2 2 O(1), FATH R DA E 24 4F stack S .

(b). list: XrEEFE, AT PA24PE stack F1 queue {HH . H1T LeetCode B8 H £ /] Node
FOREER, HEERA SRR, FIUFRATR D A B EdRgis . — sk
L) LRU [F, FATTFREA N EER AR R e, ARG X B RX A

(c). deque: XA, XA AEE IR R EIREEH , BESCR: O(1) FEMLEER, X3k O(1)
R TF) P S P T R A 1 A (BRI Pl A 24 1 stack T queue SR ) , At — & &0
MRS AT DA SR — AU HE R R .

(d). array: [EER/NEEE, —MAERERTFRATAGEH .

(e). forward_list: FA[aEESR, —MRAERIER AT .

2. Container Adaptors: T H BRI LIMAIE LS.

(a). stack: JGASEH (LIFO) MBUREEH, BRINFT deque SLBH. stack # H TR EEM L%
K LT ER VT B8 DA S R [ R

(b). queue: S AJc (FIFO) WdRESH, BRINET deque SLI. queue # M T BERSE
BR.

(c). priority_queue: HESERAF (FRIAESEH FIBHREAEY) , BRINELT vector SEHUMELE .
FIPATE O(nlog n) (I [EHEF 4L, O(log n) M I AMERIE, O(1) B RIERFGHR K
{E, O(logn) W [A] MM R A5 R AR . priority_queue & J] T 47 £t 45 14 - BRad AR IR R
B, FFHFTRAE & SCHBREL:  Fotii s A fi T (E BCH S ek He /N e Bk R i g, R

]S/ IME e .
3. Ordered Associative Containers: 5 JF FHEZAHE,
(a). set: HIFESG, BEANERE, KZEMEN DA EW, BI—FEkR = & R

(BST) . ‘E W PATE O(nlogn) WS RIHEF L4, O(logn) HIBFIRIFEHA . MR, AL
EAH, O(logn) MBI RAT He/ Nl K. X HLYER, set I priority_queue R W] A
FYEPRm 5 AN T P IR B R K e/ IMEL, (FU B AT I R) 52 2= FE AT REms A X 51, 4
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priority_queue BRIAA SCHRFIMBRAT L AE, T set FRAG- 55 R B SR/ IME I o [R) 52 0 P m oy,
AT FH BN AR A3 95 SR 7 A

(b). multiset: HFFEE LR set,

(c). map: AP EA TR, £ set BYELRE B BB X R, WA TTE key 71—
{H value,

(d). multimap: SZFFEEE JCEAY map.

4. Unordered Associative Containers: Jo)T FEEA 8.

(a). unordered_set: MAHify, RIPAE O(1) B PEIEA . Ak, MERTER, HHTHR
HAY A — D ICR X DA -

(b). unordered_multiset: Y 3FEE JLEN unordered_set,

(c). unordered_map: W57 IRIFIEEIS 7, 7E unordered_set R 3LmE_F A EmLs 56 &, AT DAKT
fg—ICRK key fF—MH value, FEHEEERFILT, MR key BYFEHIC A HA /DN, FATd
" DA vector X% unordered_map, FIE TN key, MM ER{ETF RN value,

(d). unordered_multimap: 3735 E 4 JLE Y unordered_map.

R A @ — APl C++ R4S, LAY STL 45 s AT R A B Xt
IR AS A BRI ¥, A REAE SN 708 S b R R R AR A 5 A 1)

10.2 Python # £ da gt i

AT C++ STL, Python HRHE T EAREEH  (S2F3)ICZ 407 7T BE R S 14 1 57 ) -
1. Sequence Containers: 37 HIZES.
(a). list: ZhASEA, RILNEBHEHNEIREMZ—, 1T 0Q) MEEPLER. FNRERS
BRI Z AR KT O(n), BRIULIRATT 8 B 8 List SRAFAE A5 PPt s (R AR i
P FERRHE I I S A2 O(1), FRATH AT DASE B 24 4F stack Sk .
(b). tuple: JC4l, immutable list, ANAJEAR H AR B K,
(c). collections.deque: Wit BAS1, % &—AHAEFE K MEHREEA , W HF O(1) FEHLEEHL,
SCSHE O(1) B[R] A 3K P0G MR R R N (181 it ] A4 4 stack il queue SRAEH ), Ak
B W EANTES . WA AR SRRl — X R R
2. Container Adaptors: J:T H B AR LIH AL
(a). heapq: Fe/NE (B IMESEH EAREAH ) , BOAELT list SEBUHESSHY . B T DAYE O(nlog n)
IR HEF 44, O(log n) WIB[RIAE AAE A, O() HIETE RS/ ME, O(log n) i
[ M B B/ )MEL. heapq 5 HI T 4E30 Bs 454 - PRadi R Bt/ ML, B SCHr B SRR
o FTAE R AT AL B UE, B (F % E, f7#) /1 tuple f73F heapq.
XEEHEAT B Bt S BOA M 22 B A5 LK tuple WG E, BISEHCR B & H, FHEIG
HEIEARIT
3. Ordered Associative Containers: 77 KEEA#S .
(a). collections.OrderedDict: i/ F Mg sl ) F %, HEX H A Ordered AFT C++ 9 map
PIF N, T2 4% B AR 58 5 7 HEF . OrderedDict AR3E A 1 KAl LRU.
4. Unordered Associative Containers: J&Jf FHEZHE,
(a). set: M HEE, ATDAYE O() WIBFRIPREIE A . A48, WBRocE, &M T Ao —
MR B EAEX AN
(b). dict: PAFWLETER A2, A set LAl B WL X R, WA —ITE key f7—
AME value. TEF-SEIENLT, AR key UFEHEIC A EHA /DN, FRATHL AT DA list A dict,
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MLERIR key, HEANCEEIDR value,
(c). collections.Counter: I1#(#s, J& dict f—MpskIRAS, T DABEEAEA—A list, I H:
PR — D ICRIET G, key 2IURIE, value ZICHR HIAMIR . TRAIRY
EZEEA.
[FIRERY, PRI A2 — A JHig Python JFIR 45, 2 HBIRET AN EE HATIR R X
AR T X SRR S 0 SRR R, A RS SN T A H AR DR SAE RS A [

10.3 %l

448. Find All Numbers Disappeared in an Array
& H iliid
R n B, SR |2 n R, A SRR T 2K, AR
B I, K 1 E] n P LS AR L
A it FE
e — YRR, il R — DR, SR AR N B B R

Input: [4,3,2,7,8,2,3,1]
Output: [5,6]

i

I B X PR S5 R 8 n AN, 1R B B E A TARIC , SRS Pl D — i 5
ROATH B A M I . dE—20h, FRATATAB B IR BB ThRIC - 0 E A I -1
TEJF B AL E B T8 GX -1 W E A8 1 2] n ECFBLE) 0 3 n-1 BO0E ), Hafhsk
RIEE AL +1 BB I .

i

vector<int> findDisappearedNumbers(vector<int>& nums) {
vector<int> disappeared;
for (int num : nums) {
int pos = abs(num) - 1;
if (nums[pos] > 0) {
nums [pos] = -nums [pos];
}
}
for (int 1 = 0; i < nums.size(); ++i) {
if (nums[i] > 0) {
disappeared.push_back(i + 1);
}
3
return disappeared;

}

def findDisappearedNumbers(nums: List[int]) -> List[int]:
for num in nums:



https://leetcode.com/problems/find-all-numbers-disappeared-in-an-array/
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pos = abs(num) - 1
if nums[pos] > 0:
nums [pos] = -nums [pos]
return [i + 1 for i in range(len(nums)) if nums[i] > 0]

48. Rotate Image
8 H fiti i
G —A noxn WRERE, SREEEIER: 90 FERES R, HABIHEFAERE F& L (in-place) .
BRI R B ME S e ?
0 R
i AR AR — > AR RO

Input:
[[1,2,3],
[4,5,6],
[7,8,9]1]
Output:
[07,4,11,
[8,5,2],
[9,6,31]

*

Hyi

fire
BB B PUANA] R 90 FERGALEL, WTRAREST O(1) BAh2S [F] Y fieh% -

&

Pl 10.1: JBH 48 - O(1) 2 [AIFEFLREB, AR B €0 A QDU FA A2 He ) (07

void rotate(vector<vector<int>>& matrix) {
int pivot = 0, n = matrix.size() - 1;
for (int i = 0; 1 <=n / 2; ++i) {
for (int j = i; j < n - i; ++j) {
pivot = matrix[jl[n - i];
matrix[jl[n - i] = matrix[i] [j];
matrix[i] [j] = matrix[n - jI1[i];
matrix[n - jl1[i] = matrix[n - il[n - j];
matrix[n - i][n - j] = pivot;



https://leetcode.com/problems/rotate-image/
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def rotate(matrix: List[List[int]]) -> None:
n = len(matrix) - 1
for i in range(n // 2 + 1):
for j in range(i, n - i):

pivot = matrix[j]l[n - i]
matrix[jl[n - i] = matrix[i][j]
matrix[i] [j] = matrix[n - j][i]
matrix[n - jl1[i] = matrix[n - il[n - j]
matrix[n - i]J[n - j] = pivot

240. Search a 2D Matrix 11
W i
AR, B TR BRI, SRt I R N R TR
R A AE I Y
LP N Ty ER ]

AR, AR R Wit R MR, FRE B AT
T

Input: matrix =
[ [1, 4, 7, 11, 15],

[2, 5, 8, 12, 19],

[3, 6, 9, 16, 221,

[10, 13, 14, 17, 24],

[18, 21, 23, 26, 30]], target = 5
Output: true

i

XA — AR SES  FAT AN EATTHIRER, AR TR RE, &ML
Bah—00; HYURME DT RHERE, OV TS0 WRRAFESNEN T AT 7%
M, W REATAET R .

bool searchMatrix(vector<vector<int>>& matrix, int target) {
int m = matrix.size(), n = matrix[0].size();
int 1 =0, j=n-1;
while (1 < m && j >= 0) {
if (matrix[i] [j] == target) {
return true;
} else if (matrix[i][j] < target) {
++1;
} else {
--3;
}
}

return false;



https://leetcode.com/problems/search-a-2d-matrix-ii/
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def searchMatrix(matrix: List[List[int]], target: int) -> bool:

m, n = len(matrix), len(matrix[0])
i, j=0,n -1
while i < m and j >= O:
if matrix[i] [j] == target:
return True
if matrix[i] [j] < target:

i+=1
else:
j-=1

return False

769. Max Chunks To Make Sorted

et i idk

Q/\

A i LI RE

AE—DEA 0] n AL, B EEU IR, SR R Z W LA A
TR, B TR TP HET S R

BN 4RO, it — B, FORRZ R

Input: [1,0,2,3,4]
OQutput: 4

FERXAFEGI R, e e (1, 01, 121, [31, [4].

s

&

MIEREAITT , [RIRHESR S BT R(E, B2 2 A KA TR A, AT AZ —K

A AT A X AN SRR O AR ? AR i KR TR, WA i — A7
TRAMENEY, FELEOMARFHFR T84 RN EA RS AELRN 0 n, FTA
U RN EA S/ NTREAE . A i 5 ﬁﬁ#?é&éﬂmﬁlﬁ , BBR p, FATATLA

WENSE IR — ], HHIS R RIS g Z MR (H—E

& q+ 18 p WIrEET.

int maxChunksToSorted(vector<int>& arr) {
int chunks = 0, cur_max = 0;
for (int i = 0; i < arr.size(); ++i) {
cur_max = max(cur_max, arr([i]);
chunks += cur_max == i;
}

return chunks;

def maxChunksToSorted(arr: List[int]) -> int:
chunks, cur_max = 0, O
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for i, num in enumerate(arr):
cur_max = max(cur_max, num)
chunks += cur_max == i
return chunks

10.4 HHIBASY
232. Implement Queue using Stacks

& H iliid

Sl BEA (stack) SRSCHBASY (queue).

A o LR
PATR B S5 H (TR R BB

MyQueue queue = new MyQueue() ;
queue.push(1);

queue.push(2);

queue.peek(); // returns 1
queue.pop(); // returns 1
queue.empty(); // returns false

FATAT A A BRI —ABAS : PEAFRAI T ZAR RSB A St AR, BFrAd e 2 id —
AN BN — OB o XA I R B T ATESB A SE A, T DAYEIRE T e 1. B ATTi HL

INEBUE I S8 I S5 -

class MyQueue {
public:
MyQueue ) {}

void push(int x) {
s_in_.push(x);

}
int pop() {
in2out () ;
int x = s_out_.top();
s_out_.pop();
return x;
}

int peek() {
in2out();
return s_out_.top();

3

bool empty() {



https://leetcode.com/problems/implement-queue-using-stacks/
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return s_in_.empty() && s_out_.empty();

private:
void in2out() {
if (!s_out_.empty()) {
return;
}
while (!'s_in_.empty()) {
int x = s_in_.top(Q);
s_in_.popQ);
s_out_.push(x);

3

stack<int> s_in_, s_out_;

};

class MyQueue:
def __init__(self):
self.s_in = []
self.s_out = []

def _in2out(self):
if len(self.s_out) > O:
return
while len(self.s_in) > O:
self.s_out.append(self.s_in.pop())

def push(self, x: int) -> None:
self.s_in.append(x)

def pop(self) -> int:
self._in2out()
return self.s_out.pop()

def peek(self) -> int:
self._in2out ()
return self.s_out[-1]

def empty(self) -> bool:
return len(self.s_in) == 0 and len(self.s_out) == 0

155. Min Stack

& H ik
BT — /MK, B TR SO AR RS, T BESCRHE O(1) I [a] R A 4R/
{HRTIRE

A LA
PATR S i 45 M A R


https://leetcode.com/problems/min-stack/
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MinStack minStack = new MinStack();
minStack.push(-2);
minStack.push(0);
minStack.push(-3);
minStack.getMin(); // Returns -3.
minStack.pop();

minStack.top(); // Returns 0.
minStack.getMin(); // Returns -2.

FATAT AN, — D HRR , R TIRR J BT A (A foe/ ML B 47 JURR B A — DT
I, BT NT TR T, MR X A Ak B2 e/ IMEL, FRATREH R HE AHT A«
B4 MR LB — By, E B S TR AR T, WIS R o R L R IME . —
FAT [ I HCH BB B TH

— /B R A AR I ()AL A BES R T R, BRI AR IS, R A — K
JER LA R e/ MEL CRTBAR A RHE A /NS —A>) 5 SRR BLIBUE B i, A
B AR AT TOAE RT DABE SR IR, (EUR A YRR B AR o FRATIX RS —Fh Gk

class MinStack {
public:
MinStack() {}

void push(int x) {
s_.push(x);
if (min_s_.empty() || min_s_.top() >= x) {
min_s_.push(x);
}
}

void pop() {
if ('min_s_.empty() && min_s_.top() == s_.top()) {
min_s_.pop();

}

s_.pop(Q);
}
int top() {

return s_.top();
}

int getMin() {
return min_s_.top();

3

private:
stack<int> s_, min_s_;

};

class MinStack:
def __init__(self):
self.s = []
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self.min_s = []

def push(self, x: int) -> None:
self.s.append(x)
if len(self.min_s) == 0 or self.min_s[-1] >= x:
self.min_s.append(x)

def pop(self) -> None:
if len(self.min_s) != 0 and self.s[-1] == self.min_s[-1]:
self .min_s.pop()
self.s.pop()

def top(self) -> int:
return self.s[-1]

def getMin(self) -> int:
return self.min_s[-1]

20. Valid Parentheses

3 H ik
HBE—TNRALAERTES . ST TESHBMN TS, RENFHREEETE. N

B SRR AR LR SHRAE — A TSR, HARS A R i 2 oK

Ao B RE Bl

AR, W MRE, RN TR G

Input: "{[1}0O"
OQutput: true

i

i

55 VU E 2 S 284 f it P AR SR R pe i it . AT ZEAE AT D7, A 2438 2 A 55 5 A KR Y
BEATES W AR TGS 2 B g 28, 2MMRNBUE LS, &SI R
ik

bool isValid(string s) {
stack<char> parsed;
unordered_map<char, int> matches{{’(’, *)’}, {°{’, *}°}, {°[’, °1°}};
for (char c : s) {
if (matches.contains(c)) {
parsed.push(c);
continue;
}
if (parsed.empty()) {
return false;
}
if (¢ !'= matches[parsed.top(]) {
return false;

}
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parsed.pop();
}
return parsed.empty();

}

def isValid(s: str) -> bool:
parsed = []
matches = {"{": "}", "(": ")", v[": "]"}
for ¢ in s:
if ¢ in matches.keys():
parsed.append(c)
continue
if len(parsed) == 0:
return False
if ¢ != matches[parsed[-1]]:
return False
parsed.pop()
return len(parsed) == 0

10.5 ¥k
PR A R IR (Rs) T, FEREIR O(n) BB R] A AL BTG 2R/ MUY

1]

739. Daily Temperatures
il H itk

HERRAGIERSE, KX Ta—RFEEILRA AT ASF R EIEAA — K. WERIERZ G
HRRAMI R, WHEA 0.

A LA
AR RO, SR AR R RO, SR T R R TSR 2 D

Input: [73, 74, 75, 71, 69, 72, 76, 73]
Output: [1, 1, 4, 2, 1, 1, 0, O]

FATAT AGESRF— A B Ak, PR R N T O TR RS, FRNTiX AR AL

BB mEARREAS . AL AR, X TENHE p, R p MR Ak
TR g WO R, IFRATICE ¢, FFidsk ¢ TESTFRECH p - ¢ EATELZX—d1E,
B p MR/ NT ST RIS O, B AR (B02S8R) B, AR p AT, REHIET—XK.
TEXAERE T, BN BRI PR R I, ke TP AT IR . e AR R — L
B, WU AN EERCR B SRR H .

—_— e
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vector<int> dailyTemperatures(vector<int>& temperatures) {
int n = temperatures.size();
vector<int> days_to_wait(n, 0);
stack<int> mono_stack;
for (int i = 0; 1 < n; ++i) {
while (!mono_stack.empty()) {
int j = mono_stack.top();
if (temperatures[i] <= temperatures[j]) {
break;
}
mono_stack.pop();
days_to_wait[j] = 1 - j;
}
mono_stack.push(i);
}

return days_to_wait;

def dailyTemperatures(temperatures: List[int]) -> List[int]:
n = len(temperatures)
days_to_wait = [0] * n
mono_stack = []
for i in range(n):
while len(mono_stack) > O:
j = mono_stack[-1]
if temperatures[i] <= temperatures[j]:
break
mono_stack.pop()
days_to_wait[j] = i - j
mono_stack.append (i)
return days_to_wait

10.6 fEIEBASI

PESEBAF (priority queue) HTVATE O(1) I E] N ZRFHROAA, - HATLATE O(log n) I [R] LI
IO INFEE VNN

Pl 102 (FR) M, ZEfrm e BdRa i PR T X R

PLSEBASH R e (heap) SRSCBL. Mg —Aoed — X, HANTAMEBRKTEHT T

—_——eC==
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WRAE . SEFRSEIHERT, FRATEE AN AR L. ORI AT
SR, B A IR, A2 1 BT R AT AL E N (-1)/2, B RS T35 S AL
N—E4 5k 2i+1 F1 2i+2,

PATR e S vk, K A% D i MR B N QR R A ORI
LT ERAGX AN R AR SFIE AT RELL BB ST UK, PRI TR EEAR BT E A 7 FU RN AL 46 48
Vi, FOTRRZ A B S, QR— 5 S AT/, R B Wb ) T R T LU AN S 444
FAFRZ R UL MR AT SAPN T, AR SRR 775 .

class Heap {
public:
Heap() {}

/1 EE
void swim(int pos) {
int next_pos = (pos - 1) / 2;
while (pos > O && heap_[next_pos] < heap_[pos]) {
swap (heap_[next_pos], heap_[pos]);
pos = next_pos;
next_pos = (pos - 1) / 2;

3

/7 T
void sink(int pos) {
int n = heap_.size();
int next_pos = 2 * pos + 1;
while (next_pos < n) {
if (next_pos < n - 1 && heap_[next_pos] < heap_[next_pos + 1]) {
++next_pos;

}

if (heap_[pos] >= heap_[next_pos]) {
break;

}

swap (heap_[next_pos], heap_[pos]);
pos = next_pos;
next_pos = 2 * pos + 1;

3

/] BNERE: EHRWRTRERE L, RFLFE.
void push(int k) {

heap_.push_back(k) ;

swim(heap_.size() - 1);

}

/MR AE: BRE—NRFBEF L, RET .
void pop() {

heap_[0] = heap_.back();

heap_.pop_back();

sink(0);
}

/] FBFRAME.
int top() {
return heap_[0];
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private:
vector<int> heap_;

};

class Heap:
def __init__(self):
self .heap = []

# L.
def swim(self, pos: int):
next_pos = (pos - 1) // 2
while pos > O and self.heap[next_pos] < self.heapl[pos]:
self .heap[next_pos], self.heap[pos] = self.heap[pos], self.heapl
next_pos]
pos = next_pos
next_pos = (pos - 1) // 2

# Tl
def sink(self, pos: int):
n = len(self.heap)
next_pos = 2 *x pos + 1
while next_pos < n:
if next_pos < n - 1 and self.heap[i] < self.heap[i + 1]:
next_pos += 1
if self.heap[pos] >= self.heap[next_pos]:
break
self .heap[next_pos], self.heap[pos] = self.heap[pos], self.heapl[
next_pos]
pos = next_pos
next_pos = 2 * pos + 1

# BANERME: BHORTRERE -, RELF.
def push(self, k: int):
self.heap.append (k)
self.swim(len(self.heap) - 1)

# MERRAME: ERE-ARFWET L, £F TR
def pop(self):
self .heap[0] = self.heap.pop()
self.sink(0)

# KBRAM
def top(self) -> int:
return self.heap[0]

IR P R TSNS E, AR LAMS 3] — M5 i/ ME R BB .

23. Merge k Sorted Lists

i H ik

BE kK MRS, WRFENGHN A0 TR,

—_— e


https://leetcode.com/problems/merge-k-sorted-lists/
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i N i {1
AR — DY, A ACEAAREER K A Fthe— R

Input:

[1->4->5,

1->3->4,

2->6]

OQutput: 1->1->2->3->4->4->5->6

*

H

=

i
AR A RZ HARE . AR I HER EEAT P & T . JRATX BUR R — Nl H e b
W77k, RIAERTA BRERAT A — LSBT, 5 AR U A HE 2 SK 1T i e DR A
R B HERARGARIGE A Ik .

[N C++ priority_queue 1 HLB BREERIA R S K HESEAT UBOTAEFRFIEIE R, WERFATAE
BORWUR /N AT RUE, FRATTEZEE I — /Mo REERY OB e SO R 4 R ok 2, AP
lambda pREHF R EI R R T AN J& B C R )/ N5 - T HU R

&

ListNode* mergeKLists(vector<ListNode*>& lists) {
auto comp = [](ListNodex 11, ListNode* 12) { return 11->val > 12->val; };
priority_queue<ListNode*, vector<ListNode*>, decltype(comp)> pq;
for (ListNodex 1 : lists) {
if (1) {
pq.push(1);
}
}
ListNode *dummy = new ListNode(0), *cur = dummy;
while (!pq.empty()) {
cur->next = pq.top();
pa.popQ);
cur = cur->next;
if (cur->next) {
pq.push(cur->next) ;
}
}

return dummy->next;

def mergeKLists(lists: List[Optional[ListNode]]) -> Optional[ListNode]:
pq = [1
for idx, 1 in enumerate(lists):
if 1 is not None:
# ListNode N 4% A&, AT\ X BRI HHE LR CAListsPHME.
pq.append((l.val, idx))
heapq.heapify(pq)
dummy = ListNode ()
cur = dummy
while len(pq) > O:
_, 1_idx = heapq.heappop(pq)
cur.next = lists[1_idx]
cur = cur.next
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if cur.next is not None:
lists[1_idx] = lists[1_idx].next
heapq.heappush(pq, (cur.next.val, 1_idx))
return dummy.next

218. The Skyline Problem
ot i ik

HE BRI EAEE, R R (RFFZ) A4 A
A i L RE

R RO, FORE SRR e, A, S S 4R RO
PR BRI ARAR

T T 0 T @ o

0 5 10 15 20 25 0 5 10 15 20 25

Pel 10.3: H 218 - ) S H KB AL

Input: [[2 9 10], [3 7 15], [5 12 12], [15 20 10], [19 24 8]]
Qutput: [[2 10], [3 15], [7 121, [12 0], [15 10], [20 8], [24, 0]]

BATATLAGE AR S A A7 i R R BE A A iy G HLEET] pair, UBROA HURZ PR AR SE
PCRCSE —AMEL,  ANSRAH AR W RE OB M), ATTRRIRH Bl 3k Kb gk FLAGRS 21—~
i (R A BT — 5.

[N Python H heapq Jedie/ME, BT AFRATIAEAFELA IRpA m] AFE SRR, IXRRRAR B T e K

ROEA A, AR IAEXE AR, R UOSE B i e B, SCE AR AR RS i — i

vector<vector<int>> getSkyline(vector<vector<int>>& buildings) {
vector<vector<int>> skyline;
priority_queue<pair<int, int>> pq; // <g/Z, Hi>
int i = 0, n = buildings.size();
int cur_x, cur_h;
while (i < n || !pq.empty()) {
if (pq.empty() || (i < n && buildings[i] [0] <= pq.top().second)) {
cur_x = buildings[i] [0];
while (i < n && cur_x == buildings[i] [0]) {
pq.emplace(buildings[i] [2], buildings[i] [1]);



https://leetcode.com/problems/the-skyline-problem/
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++7;
}
} else {
cur_x = pq.top().second;
while (!pq.empty() && cur_x >= pq.top().second) {
pq.popO);

}
cur_h = pg.empty() 7 0 : pq.top().first;
if (skyline.empty() || cur_h != skyline.back()[1]) {
skyline.push_back({cur_x, cur_h});
}
}

return skyline;

def getSkyline(buildings: List[List[int]]) -> List[List[int]]:
skyline = []
pq = [1 # <AEE, #¥>
heapq.heapify(pq)
i, n = 0, len(buildings)
while i < n or len(pq) > O:
if len(pg) == 0 or (i < n and buildings[i] [0] <= pql[0][1]):
cur_x = buildings[i] [0]
while i < n and cur_x == buildings[i] [0]:
heapq.heappush(pq, (-buildings[i][2], buildings[i][1]))
i+=1
else:
cur_x = pql[0][1]
while len(pg) > 0 and cur_x >= pql[0][1]:
heapq.heappop(pq)
cur_h = -pq[0] [0] if len(pg) > O else O
if len(skyline) == 0 or cur_h != skyline[-1][1]:
skyline.append([cur_x, cur_h])
return skyline

10.7 W amPASI
239. Sliding Window Maximum

et H i ik

G BN N DD, SRAERAN T D shad R,
PNIE

i A i 1

HA5m

=1

A JE— D —UERERE . FI— IR S RN e — R, R

TNEEAN B R T D N R

Input: nums = [1,3,-1,-3,5,3,6,7], k = 3
Output: [3,3,5,5,6,7]



https://leetcode.com/problems/sliding-window-maximum/
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FEXAEGIF, WS AR A A i K S (EGA I T :

Window position Max

[t 3 -11 -356 3 6 7 3
1[3 -1 -3153 67 3
1 3[-1 -3 51367 5
13 -1[-35 367 5
13 -1 -3[636]7 6
1 3 -1 -3 5([36 7] 7
it

FATHT AR DR i ST 4 B 1 A B, FE 7 1 2 s A (EL A DU BB 2 i 530 5
EX s BB A /N T B A i R (L 4 T o B AR it BA B ) i /1 3 7K G e 244 T 7 11 PAY ) e K
{Ho F35b, Kl R BRI AR A —FRAE BT - 200 AR A ZE 04 B BOR 4E5 R/NK AR

vector<int> maxSlidingWindow(vector<int>& nums, int k) {
deque<int> dq;
vector<int> swm;
for (int 1 = 0; i < nums.size(); ++i) {
if (!'dq.empty() &% dq.front() == i - k) {
dq.pop_front();
}
while (!dq.empty() && nums[dq.back()] < nums[i]) {
dq.pop_back();
}
dq.push_back(i);
if (i >=k - 1) {
swm. push_back (nums [dq.front()]);
}
}

return swm;

def maxSlidingWindow(nums: List[int], k: int) -> List[int]:
dq = collections.deque()
swm = []
for i, num in enumerate(nums):
if len(dg) > O and dq[0] == i - k:
dq.popleft()
while len(dq) > 0 and nums[dq[-1]] < num:
dq.pop()
dq.append (i)
if 1 >=k - 1:
swm. append (nums [dq[0]])
return swm

10.8 WA

I 7y (hash table, hash map) , MFREIFIZE, (] O(n) 2RI EEAFREEE, @I 7o
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%0 (hash function) BRETAZE, MIMSEBLLML O(1) RIS ZREEA . Ak, MERFRE. B
FAPAIRGIIR, ILRNAFE.

WERICEATT, HHFEEAK, IAn] A FE RN EIRAF G . flingk
T LG — TR A TR I BLR, WIRT A — K BED 26 BRI TS,
WA BRI T R IR R O, SRR ) R AR T AR R H 4

1. Two Sum
FIREET %)

A ORHFFR)) B0, o BRI BRI E T4, SREm A .

i i {1 A

BN AR — D HARME, fihe— RN 2 1 — 405, FORT e AR
I ERIAL R

Input: nums = [2, 7, 15, 11], target = 9
Output: [0, 1]

FERXAFEGI, 55 0 ML EE 2 5 1 ASALEAME 7 A 9.

i

FANTHT AR IS Ao Aol P B LA S E TR O, UG DD B8 1 B, A ks
FHZEAAAE target - nums[i], #H7FEAE, WBEHLXPMERIFIA target

vector<int> twoSum(vector<int>& nums, int target) {

unordered_map<int, int> cache; // <{i, L %>
for (int i = 0; i < nums.size(); ++i) {

int numl = nums[i], num2 = target - numi;

if (cache.contains(num2)) {

return vector<int>{cache[num2], i};

}

cache[numi] = 1i;
}

return {};

def twoSum(nums: List[int], target: int) -> List[int]:

cache = dict() # <@, {L&>
for i, numl in enumerate(nums):

num2 = target - numl

if num2 in cache:

return [cache[num2], i]

cache[numi] = i

return []



https://leetcode.com/problems/two-sum/
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128. Longest Consecutive Sequence

et H i ik

G ERBAL, SRXAR H ARC AT AL i K IE LR F S 2 K

i i LA
AR, Wil R, ORESFINRE.

Input: [100, 4, 200, 1, 3, 2]
Output: 4

TEXFEGI R, R RIESEPSIE [1,2,3.4],

AT DA A B i B — MR A R, AR AW G A R TR I —AME, IR
HIZ GRS 50T, ARG H AR B FH K E . TR X, FRATtnT AR 2 B
B ESR T T .

int longestConsecutive(vector<int>& nums) {
unordered_set<int> cache(nums.begin(), nums.end());
int max_len = 0;
while (!cache.empty()) {
int cur = *(cache.begin());
cache.erase(cur) ;
int 1 = cur - 1, r = cur + 1;
while (cache.contains(1l)) {
cache.erase(1--);
}
while (cache.contains(r)) {
cache.erase(r++);
}
max_len = max(max_len, r - 1 - 1);
}

return max_len;

def longestConsecutive(nums: List[int]) -> int:
cache = set(nums)
max_len = 0
while len(cache) > O:
cur = next(iter(cache))
cache.remove (cur)
l, r=cur - 1, cur + 1
while 1 in cache:
cache.remove (1)
-=1
while r in cache:
cache.remove(r)
r +=1



https://leetcode.com/problems/longest-consecutive-sequence/
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max_len = max(max_len, r - 1 - 1)
return max_len

149. Max Points on a Line
3 H ik
YhE S T AR L, SRIEl R LR E R 2N

A LS

AR TR, ORI KRR iR B ORI AR RS
AL

Input: [[1’1] b [3)2] b [5,3] b [4’1] b [2’3] b [1)4]]

XAFEBIT, y=5-x EANA A,

s
TR, RO SRR, G R —RR R 204 o B B S
AR DA — S AR E— T o 53 SN TR LR AT AE RN AL AR AR L«

ARBBFN T AN AEm A ATy, X TR AR B, RITATFEEER I Z
JER R EIT, Hoh i 2R R E A F R T,

&

int maxPoints(vector<vector<int>>& points) {
int max_count = 0, n = points.size();
for (int i = 0; i < n; ++i) {
unordered_map<double, int> cache; // <@}z, HA-Z>
int same_xy = 1, same_y = 1;
for (int j =i + 1; j < mn; ++j) {
if (points[i]l[1] == points[j]1[1]) {
++same_y;
if (points[i] [0] == points[j][0]) {
++same_xy;
}
} else {
double dx = points[i] [0] - points[j][0],
dy = points[i] [1] - points[j][1];
++cache[dx / dy];
}
}

max_count = max(max_count, same_y);



https://leetcode.com/problems/max-points-on-a-line/
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for (auto item : cache) {
max_count = max(max_count, same_xy + item.second);
}
}

return max_count;

def maxPoints(points: List[List[int]]) -> int:
max_count, n = 0, len(points)
for i, pointl in enumerate(points):
cache = dict() # <4l=, H /)40
same_xy, same_y = 1, 1
for point2 in points[i + 1 :]:
if pointi[1] == point2[1]:
same_y += 1
if point1[0] == point2[0]:
same_xy += 1
else:
dx, dy = point1[0] - point2[0], point1[1] - point2[1]
cache[dx / dy] = cache.get(dx / dy, 0) + 1
max_count = max(max_count, same_y)
for count in cache.values():
max_count = max(max_count, same_xy + count)
return max_count

10.9 %4 ARt

332. Reconstruct Itinerary
&l H ik

B — NS R — S RBLRE IEALYS, ERE A IFK R K, IR AXA N2 AT A7
R WESRAAEZ AT RENE, R (8] TRER dR /NI AR .

A LSRR
AR TR RAL, FORZ RIEVIAR T TR AL, R
FTF -

Input: [[IIMUCII’ "LHR."], ["JFK", IIMUC"]’ [IISFOII’ "SJC"], ["LHR", "SFO"]]
Qutput: ["JFK", "MUC", "LHR", "SFO", "SJC"]

i

A AE A RIC R, HhdeEnils, Ee-12E (A7) £6, #5
X2 . B — D AT REAR IS AT R, FTATRMT RN 2 EE A F =R (. i
FP5E I e, BATAT AR FIAR/DES APRIZ M 28 i B ml AT, P 5 R0 e 15 21 AGES A
B R o

i
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vector<string> findItinerary(vector<vector<string>>& tickets) {
vector<string> itinerary;
unordered_map<string, multiset<string>> cache;
for (const auto& ticket : tickets) {
cache[ticket [0]].insert(ticket[1]);
}
stack<string> s;
s.push("JFK") ;
while (!s.empty()) {
string t = s.top();
if (cache[t].empty()) {
itinerary.push_back(t);
s.popQ);
} else {
s.push(*cache[t] .begin());
cache[t] .erase(cache[t] .begin());
}
}
reverse(itinerary.begin(), itinerary.end());
return itinerary;

def findItinerary(tickets: List[List[str]]) -> List[str]:
itinerary = []
cache = dict()
for ticket in tickets:
if ticket[0] not in cache:
cache[ticket[0]] = []
cache[ticket [0]] .append(ticket[1])
for ticket in cache.keys():
cache[ticket] .sort(reverse=True)

s = [IIJFKH]
while len(s) > 0:
t = s[-1]

if t not in cache or len(cache[t]) ==
itinerary.append(t)
s.popQ
else:
t_next = cache[t].pop()
s.append (t_next)
return reversed(itinerary)

10.10 fi 51 55 B 5y el

—4E RIS (cumulative sum, cumsum), —4EAYFH4 & (summed-area table, image integral ),
ORI MLE 2 B — e B AT, s . A SRR R A R
I REMCTHE, WIS AR 2 QSR B B C SR A AN sl B A, ] DA A 31—

HEs "R, R AR S S
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303. Range Sum Query - Immutable
& H fifiid

B — g, AR e A E R, AR IO B R BT R R A
i tL RE

PAT s Bt 4 A i) i FH AR

vector<int> nums{-2,0,3,-5,2,-1};

NumArray num_array = new NumArray(nums);
num_array.sumRange(0,2); // Result = -2+0+3 = 1.
num_array.sunRange(1,5); // Result = 0+3-5+2-1 = -1.

i

SFF—ZE AL, FATRT AGE I B2 R AP SR . ST — A~ S5 8041 nums K JEAH ]
PIFTEH cumsum, 3RIR nums BMLE Z BIHTITAECF R . cumsum FH AT PAE T C++ Haly
B partial_sum pRFCEN., W] DAE %M J—if nums Z04, R HARESEEAS 5 #E cumsum(i] =
cumsum(i-1] + nums[i] 5E G, WERATTERAALE @ A j Z B EFER, HFITH cun-

sum(j+1] - cumsum[i] HI 7],

class NumArray {
public:
NumArray(vector<int> nums) : cumsum_(nums.size() + 1, 0) {
partial_sum(nums.begin(), nums.end(), cumsum_.begin() + 1);

}

int sumRange(int left, int right) {
return cumsum_[right + 1] - cumsum_[left];

3

private:
vector<int> cumsum_;

};

class NumArray:
def __init__(self, nums: List[int]):
self.cumsum = [0] + nums[:]
for i in range(2, len(self.cumsum)):
self.cumsum[i] += self.cumsum[i - 1]

def sumRange(self, left: int, right: int) -> int:
return self.cumsum[right + 1] - self.cumsum[left]

304. Range Sum Query 2D - Immutable



https://leetcode.com/problems/range-sum-query-immutable/
https://leetcode.com/problems/range-sum-query-2d-immutable/
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& H iliid
Bt MR E, SERFCRERS P &2 AR, AR BRI K7 T B £k
TR

i i {1

PATR 2 Bdm 2 R ARG o e sumRegion eR B PY AN A 20 Sl 56— U . AR AR,
IS AR AR

vector<int> matrix{{3,0,1,4,2},
{5,6,3,2,1},
{1,2,0,1,5%},
{4,1,0,1,7},
{1,0,3,0,5}
};
NumMatrix num_matrix = new NumMatrix(matrix);
num_matrix.sumRegion(2,1,4,3); // Result = 8.
num_matrix.sumRegion(1,1,2,2); // Result = 11.

AT AT AN, FATT AT AT b AL R 3] 2k, RPAR ) P (summed-area table, image integral ).
AT ASE ST A sat FiFE, sat[i][j] ZORAGEE (0, 0) KA BfA . (8 (-1, j-1) AA FAREK
LRI R SR

35 | 1] 2 3|89 |11
0| 7|9l 4 3 | 15|25 |31
- F
8 | 1| 6|l 2 11 | 24 | 40 | 48
+
23| 0|5 13 | 29 | 45| 58

Pel 10.4: UH 304 - P9 1 - ZEREG @R, AR TSR, AN A AEE AR (Dl 5 +48 +45-40 = 58

3l 5 | 1 | 28 3t g | 9 | 11
0lll7 1] 9] 4 3 | 15|25 | 31
81 ] 6| 2 11 | 24 | 40 | 48
c I - &
213 ] 0] s 13 | 29 | 45 | 58

Pl 10.5: JUH 304 - [ 2 - ZEd g s, IRV SR, KOTTE E MBCFIsET 58 - 11-13+3 = 37
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w1 R, AT AR ShASHURI R sat FiFE: sat[i][j] = matrix[i-1][j-1] + sat[i-1](j] +
sat[i][j-1] - sat[i-11[j-11, BPS4a0Aebrmss + LR RETR + 2t Ky B BRI - L
KMz K EEAER (B2 LK E) PrEesm.

mE 2 fos, RERNMEERK LY E EFERM, WHE=D-B-C+A, TTRKIE K
SR DA R YA 7 AR ) B S5 R A TN s AR B o PR I A SRR AR T AL B S e (R 52 4
O(mn), TIAEAL IS BRI 4 BEAR O(1).

class NumMatrix {
public:
NumMatrix (vector<vector<int>> matrix) {
int m = matrix.size(), n = matrix[0].size();
sat_ = vector<vector<int>>(m + 1, vector<int>(n + 1, 0));
for (int i = 1; i <= m; ++i) {
for (int j = 1; j <= n; ++j) {
sat_[il[j] = matrix[i - 1]1[j - 11 + sat_[i - 11[j] +
sat_[i][j - 1] - sat_[i - 11[j - 11;

3

int sumRegion(int rowl, int coll, int row2, int col2) {
return sat_[row2 + 1][col2 + 1] - sat_[row2 + 1][coll] -
sat_[rowl] [col2 + 1] + sat_[rowl] [coll];
}

private:
vector<vector<int>> sat_;

};

class NumMatrix:
def __init__(self, matrix: List[List[int]]):
m, n = len(matrix), len(matrix[0])
self.sat = [[0 for _ in range(n + 1)] for
for i in range(l, m + 1):
for j in range(1l, n + 1):
self.sat[i] [j] = (
matrix[i - 1][j - 1]
+ self.sat[i - 1]1[j]
+ self.sat[i][j - 1]
- self.sat[i - 11[j - 1]

in range(m + 1)]

)

def sumRegion(self, rowl: int, coll: int, row2: int, col2: int) -> int:
return (
self.sat[row2 + 1] [col2 + 1]
- self.sat[row2 + 1] [col1l]
- self.sat[rowl] [col2 + 1]
+ self.sat[rowl] [coll]

560. Subarray Sum Equals K
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& H iliid
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Input: nums = [1,1,1], k = 2
OQutput: 2

FEXAFEBI A, FANTHT CASREIPIAS [1,1] HELE DX A1 L 2% -

i
AT AR BIZRAT, AR A2 X IR AT —A -5 7 3 cache, HHERHIZRA, M{E/21%
HTZFN B FEFRAT 3 Py B A7 1 ), (RIS 4 T B2 AE cumsum, Hf4 cache[cumsum-k]

RIS LA B AL EEEE W42 AP X TR AR

int subarraySum(vector<int>& nums, int k) {
int count = 0, cumsum = O;
unordered_map<int, int> cache; // <cumsum, frequency>
cache[0] = 1;
for (int num : nums) {
cumsum += num;
count += cache[cumsum - k];
++cache [cumsum] ;
}

return count;

def subarraySum(nums: List[int], k: int) -> int:
count, cur_sum = 0, O
cache = {0: 1} # <cumsum, frequency>
for num in nums:
cur_sum += num
count += cache.get(cur_sum - k, 0)
cache[cur_sum] = cache.get(cur_sum, 0) + 1
return count

10.11 %5>]

JERBAEE
566. Reshape the Matrix
BA 2, HRfE—AL.
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225. Implement Stack using Queues

FURAAR s, AT T A queue SEFY stack.

503. Next Greater Element 11

Daily Temperature [i%)Z% F i ,

217. Contains Duplicate
A 2 s Sk T DA W S A g

697. Degree of an Array
AT LA T AL I A B8 A H D 33 A R e ?

594. Longest Harmonious Subsequence

R K TESE P A1 AL e

15. 3Sum
PUONHERF I 24 O(nlogn) < O(n?), [PHIKRATIE AT DAHER 5 AT O(n?) FKEHE R,
WA LA B H R G A BT O(n®) B R
I A )3
287. Find the Duplicate Number
FERERBF TG B TARARLE, VRIEA B H e B T DA X A A

313. Super Ugly Number
SR I e BA ) gt i — 7).
870. Advantage Shuffle

WERBATHREEIN KR, i H AT e B2, A NZ 2 e as i e?

307. Range Sum Query - Mutable
RIZEMIAY M. GrIBFARIN , X ] REA L], IRE R R — M a R LB .


https://leetcode.com/problems/implement-stack-using-queues/
https://leetcode.com/problems/next-greater-element-ii/
https://leetcode.com/problems/contains-duplicate/
https://leetcode.com/problems/degree-of-an-array/
https://leetcode.com/problems/longest-harmonious-subsequence/
https://leetcode.com/problems/3sum/
https://leetcode.com/problems/find-the-duplicate-number/
https://leetcode.com/problems/super-ugly-number/
https://leetcode.com/problems/advantage-shuffle/
https://leetcode.com/problems/range-sum-query-mutable/
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O F kit O FH I
11.1 5]

FAFER AT AR O FATAUR R . T 778 2R AR T 2 AL IR B 22, R Ay
REHR TR H , AT e —2H L2 AL,
11.2 FRFep L
242, Valid Anagram

& H il idk
HFIWTASFAF R AL 1 P A2 15 52 A o

i A R
BAPIATATR, fh—DR(E, FoRW AR S LA

Input: s = "anagram", t = "nagaram"
Output: true

e i
FATAT AR i Ay el RGeSO P e B, #c ], T
S AT S Al -

bool isAnagram(string s, string t) {
if (s.length() != t.length()) {
return false;
}
vector<int> counts(26, 0);
for (int i = 0; i < s.length(); ++i) {

++counts[s[i] - ’a’];
--counts[t[i] - ’a’];
}
return all_of (counts.begin(), counts.end(), []1(int ¢) { return c == 0; });



https://leetcode.com/problems/valid-anagram/
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def isAnagram(s: str, t: str) -> bool:
if len(s) != len(t):
return False
counter = Counter(s)
counter.subtract (t)
return all(v == 0 for v in counter.values())

205. Isomorphic Strings
& H ik
FIRTPIA TR R R A . R E SO, AT DA IHE — A 45 B Y BE LU [F] A P A 40 Al
73— SRR A, AR AR AR, ELRRS W) A A AN BES 4 i ] — Fh e A
i A LR
BAWIATARR, W MER(E, FRPA PR i A

Input: s = "paper", t = "title"
Output: true

FEXAFEGI, GBI s Y p. as e T FAFERHOR G 1L L e TAF, ATDABERR RIS EAT
M,

it

FATATARE AL — T ACSRA PR LB TR — U B AL, AR AT
FFER PR A AL B AR S BTSSR R AL B — R, B2 F A . 286k, X T
“paper” Fll “title”, MRBLFLATBALMPIENH =AFAF “p” M 7, KBEANTH U B LLEHR
TEA— AT, WU H AT ACE R R R . FRR, AT ARG A A7 i, BRI AM— R JE
128 %A (ASCILE SR AT B ) -

i

bool isIsomorphic(string s, string t) {

vector<int> s_init (128, 0), t_init(128, 0);
for (int i = 0; i < s.length(); ++i) {

if (s_init[s[i]] '= t_init[t[i]]) {

return false;

}

s_init[s[i]] = t_init[t[i]] = 1 + 1;
}

return true;

def isIsomorphic(s: str, t: str) -> bool:
s_init, t_init = [0] * 128, [0] * 128
for i in range(len(s)):
if s_initlord(s[i])] != t_init[ord(t[i])]:
return False
s_initlord(s[i])] = t_init[ord(t[i])] =1 + 1
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return True

647. Palindromic Substrings

& H b

N

BE—DTH, KIAZDAESCT PR S0 E SR AR AR

A i LSRR
TP, R, FORBISCT TR R

AT

Input: "aaa"
Output: 6

AN BT R

non "non

nan,nan’nau’naa ,"aa", aaa”]o

i
AT AN FERF R E T G, e m a4, FIWTEEAE 22 /0 DA w6 R Hh ) el S

TR,

/] %R
int extendSubstrings(string s, int 1, int r) {
= s.length(Q);

int count = 0, n
while (1 >= 0 && r < n && s[1] == s[r]) {
--1;
++r;
++count;
}
return count;
}
/] EBH

int countSubstrings(string s) {

int count = O;
for (int i = 0; i < s.length(); ++i) {
extendSubstrings(s, i, i); // @4 K/Z

count +=
count += extendSubstrings(s, i, i + 1); // {H#K=Z
}
return count;
}
R
: int, r: int) -> int:

def extendSubstrings(s: str, 1
count, n = 0, len(s)
while 1 >= 0 and r < n and s[1] == s[r]:

-=1
r += 1
count += 1
return count

—_— e
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# EEH
def countSubstrings(s: str) -> int:
return sum(
# TRKE + BEKE.
extendSubstrings(s, i, i) + extendSubstrings(s, i, i + 1)
for i in range(len(s))

696. Count Binary Substrings
i H fiti i
B —A 0-1 AP, KA Z DA TFAFERIY 0 R 1 4 AR, H O R 1 i ATESE T B
(Fbm 0011, 11005 0101 A%4),
By N R
AT, R, ORI AR TR AR R

Input: "00110011"
Output: 6

FERXAFEBI A, 754 0 A 1 B AR 7545552 ["0011","01","1100","10","0011","01"],
i

MAEAEATIE DAL, LSRN i B A ) FE S K, AR RS A IR
K. 2BkUL, X 00110 Mg —»0r, FATICRAAFEB AR 1, PR —AELE 0;
FATCRAA B REE 2, OTE 0 ZHTA P NESN Lo AT RIES R ERTET
YHIRCFIIELER L, WBERATEAE— > B RAFAE— S A AR 45 R 2 4 FI T 45

int countBinarySubstrings(string s) {
int prev = 0, cur = 1, count = O;
for (int i = 1; i < s.length(Q); ++i) {
if (sl[i] == sli - 1) {

++cur;

} else {
prev = cur;
cur = 1;

¥

if (prev >= cur) {
++count;

}

}

return count;

def countBinarySubstrings(s: str) -> int:
prev, cur, count = 0, 1, O
for i in range(1, len(s)):
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if s[i] == sli - 1]:
cur += 1

else:
prev = cur
cur = 1

if prev >= cur:
count += 1

return count

1249. Minimum Remove to Make Valid Parentheses
3 H ik

SHE MR TFRAALTE S M FER S, KD EBRZ DTS A G,
i A AR

WA NENS, BEEAEARERKINEREE.

Input: s = "lee(t(c)o)de)"
Output: "lee(t(c)o)de"

Iz 1] lee(t(co)de) BY, lee(t(c)ode) 138 IFTff .

{

H

=

i
PR A — RS, BrRARAIEA —E ARSI, AT AR — I A ST 2 i
OB, A AR S 2 M2 R SRR P AR P 0, W ERBRE RS .

Uk 45 AR I 22 BN IR, WFF RN B e IR Z R ZEAh S . XEIRAEN T4 Mxe
Ty, SeAmicfeMER G, Hhe—ER 5.

F

string minRemoveToMakeValid(string s) {
int count = 0, n = s.length();
char to_delete = ’#’;
for (char& c : s) {
if (¢ ==0) {

++count;

} else if (c == 7)) {
if (count > 0) {
--count;

} else {

c = to_delete;
}
}
}
for (int i =n - 1; 1 >= 0; --i) {
if (count == 0) break;
if (s[i] == () {
s[i] = to_delete;
--count;
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s.erase(remove_if (s.begin(), s.end(),
[to_delete] (char c) { return c == to_delete; }),
s.end());
return s;

def minRemoveToMakeValid(s: str) -> str:
count, n = 0, len(s)
to_delete = set()
for i in range(n):
if s[i] == "(":
count += 1
elif s[i] == ")":
if count > O:
count -= 1
else:
to_delete.add (i)
for i in range(n - 1, -1, -1):
if count ==
break
if s[i] == "(":
to_delete.add (i)
count -= 1
return "".join(s[i] for i in range(n) if i not in to_delete)

11.3 P47 BiR
227. Basic Calculator 11
3 H ik
25 78— M IR R A GE F W AR SRHGEE RS 5 . WRERAR R ) 0 B
i A s AR

WAR—AEIERER TSR, g R, R HsR 4

Input: " 3+5 / 2 "
OQutput: 5

FEXAFEBI, FOABRRA LR Tk, BreAZi g s imidk 4.

{

]

="

fig

SRS FpeB b I, TRAEI B RSBS54 e T DA S B
A < ABERE, —AF > AT BRI T AN S AL T . T TR
PR T, PR ) 75 5000 A B R B D S B SR

KT R AN AL, TSRS, RSSO R S

&
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/] FEH - parse \LEBIFHEH—NEFE.
int parseNum(const string& s, int& i) {
int num = 0, n = s.length();

while (i < n && isdigit(s[i])) {

num = 10 * num + (s[i++] - ’0?);
}
return num;
}
/] EBH

int calculate(string s) {
char op = ’+7;
long global_num = 0, local_num = O;
int i = -1, n = s.length(Q);
while (++i < n) {
if (sli] == *) {

continue;

0]

}
long num = parseNum(s, i);
switch (op) {
case ’+7:
global_num += local_num;
local_num = num;
break;
case ’-7:
global_num += local_num;
local_num = -num;
break;
case ’%7:
local_num *= num;
break;
case ’/’:
local_num /= num;
break;
}
if (i < n) {
op = slil;
}
}

return global_num + local_num;

# WEREK - parse \fLEiFF 4 — MRF .
# BE(HT, T—MLE)

num, n = 0, len(s)

while i < n and s[i].isdigit():
num = 10 * num + int(s[i])
i+=1

return (num, i)

# EEH.

def calculate(s: str) -> int:
op = nyn
global_num, local_num = 0, O

def parseNum(s: str, i: int) -> Tuple[int, int]:




11.4 F 5 % It fe —138/183 —

i, n = 0, len(s)
while i < n:
if s[i] == " ":
i+=1
continue
num, i = parseNum(s, i)
match op:
case "+":
global_num += local_num
local_num = num

case "-":
global_num += local_num
local_num = -num

case "x":
local_num *= num

case "/":

# int O LI FORE, Ti//Xf fi $ia T & ORUE.
local_num = int(local_num / num)

if i < n:
op = s[i]
i+=1

return global_num + local_num

114 SRR PCHE
28. Implement strStr()
3 H ik

FIWT— AR RN — DRI TFAFR, Hak A E .
i N K R

AN REFEFERA AN T2, R, BN T F RN, A
TEAEMR [8]-1,

Input: haystack = "hello", needle = "11"
OQutput: 2

i

{ili I 2 44 ¥y Knuth-Morris-Pratt (KMP) 5535, AIRATE O(m + n) WRIR) H 2 AL 58 TR .
X HLFRATE X dp #5441k, dpli] #7R needle H1PA i B IER B (RUESE) , ST PAVLHELE]
needle MKFFIRIIMENALE (BIHTZE). B, ababaca ) dp $(2H /2 [-1.-1,0,1.2,-1,0], FREAL
KA PAVLEL [JC, TG, a, ab, aba, TG, a].

IXTER IS, W25 AT AR Ik .

/] %R
vector<int> computeDp(const string &needle) {
int n = needle.length();



https://leetcode.com/problems/implement-strstr/
https://en.wikipedia.org/wiki/Knuth%E2%80%93Morris%E2%80%93Pratt_algorithm
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vector<int> dp(n, -1);
for (int j =1, k = -1; j < n; ++j) {
while (k > -1 && needlel[k + 1] != needle[j]) {
= dplkl; // W RT—FFE, EHIWM— PR K
}
if (needle[k + 1] == needle[j]) {

+k; // WRMER A BAMFE, EERKEA0L
31P[J'] =k; // EFWNRCEME
ieturn dp;
}
/] ERH.

int strStr(const string &haystack, const string &needle) {
int m = haystack.length(), n = needle.length();
vector<int> dp = computeDp(needle);

for (int i =0, k = -1; i < m; ++i) {
while (k > -1 && needle[k + 1] != haystack[i]) {
= dplkl; // WH T (L1, A 2|5 —ME F R B
}

if (needle[k + 1] == haystack[i]) {
++k; // REBAAR, REKEML

ol

}
if (k ==n - 1) {
return i - n + 1; // ILEL4 %

¥
}
return -1;
}
# M E A

def computeDp(needle: str) -> List[int]:

n = len(needle)
= [-1] *n

k=-1

for j in range(1l, n):
while k > -1 and needle[k + 1] !'= needle[j]:

= dplk] # WwRT (AR, EHEE— DB
if needle[k + 1] == needle[j]:
k+= 1 # WEMER K BARE, CRKEnm

dpljl =k # EFALRMTE

return dp

# E B
def strStr(haystack: str, needle: str) -> int:
m, n = len(haystack), len(needle)
dp = computeDp(needle)
k=-1
for i in range(m):
while k > -1 and needle[k + 1] !'= haystack[i]:
=dplk] # WET—AHE, BHE—MIEAE
if needle[k + 1] == haystack[i]:
k+=1 # FEAMF, TRKEmML
if k ==n - 1:
return i - n + 1 # L4 %

—_— e
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return -1

11.5 %52]

HEmxE
409. Longest Palindrome
TR — AT DA IS ] SCEAF R I B R B, T AR e SRS st A T B 4 1

3. Longest Substring Without Repeating Characters
WHEBKTCEE TR, AR, w1 ORI R B B s el Bh e it .

HE ¥
772. Basic Calculator II1

IH 227 () follow-up, /M EFELR ]

5. Longest Palindromic Substring
EOUTHATIL R TP FE, 5 BT 45 ER R R DA Sh SR g Jefil

ISR S A O(n?) W A4 EER 5%, FHE R Manacher’s Algorithm, ‘&7 DATE O(n)
s ) P X


https://leetcode.com/problems/longest-palindrome/
https://leetcode.com/problems/longest-substring-without-repeating-characters/
https://leetcode.com/problems/basic-calculator-iii/
https://leetcode.com/problems/longest-palindromic-substring/

9128 fRsE PRz iR

C==0-
MR %
AR d LeH RIS

O 4 R ag kR KRk

12.1 Bidhirsrad

(BpLp)) HER S i SRR B EE ,  SAEA — A, FI— DR — Ay
STRED, IR 22 R AT DU TR AL B . R T4, 35T N B B e R 219 A
{H, DAEGES IR ENETT RS A GBS [RIBE, FEA B sERaE Ry, AT Tk
HEERMREE, BB AR A7 K Z . LeetCode BRIAMIEER IR ITIEMIT -

struct ListNode {

int val;

ListNode *next;

ListNode(int x) : val(x), next(nullptr) {}
}s

class ListNode:
def __init__(self, x):

self.val = x
self.next = None # or a ListNode

TS TEEFRAAER,, U@ MR S, S8 2 A 2 /i S A T R BN A7
FREFH IR B AP/ DT T ARG A I — 2R Y H T SR N ST R 2 R
TRAS, RE B A (dummy node), (IS ) 2 HIEEFR LAY, XRERD 0 R AR
JRAT T AN, Baf— dummy 7£7E, &[7] dummy->next B 7]

T — RV, HERTREEMIBN G, &R LeetCode t9af 1%, 4o R EMA—ATF &, TrA
AT E R AT B DA . SIREERE TR, T ARNN G, £FEEAERXE
o, AR AR 4T

12.2 BERMIEACERE
206. Reverse Linked List
& H ik

e — R
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i N i {1
WA—AEER, W ZEERBIR G aR.

Input: 1->2->3->4->5->nullptr
Qutput: 5->4->3->2->1->nullptr

{

]

=

i
FERBIF R AR Rt — i E AR AR . AL TPTM S BARERE . H LR
[F] i} S AR X PP 5

BB EIEN

&

ListNode* reverseList(ListNode* head, ListNode* head_prev = nullptr) {
if (head == nullptr) {
return head_prev;
}
ListNode* head_next = head->next;
head->next = head_prev;
return reverselList (head_next, head);

def reverseList(

head: Optional[ListNode], head_prev: Optional[ListNode] = None
) -> Optional[ListNode]:

if head is None:

return head_prev

head_next = head.next

head.next = head_prev

return reverselList(head_next, head)

ESUHEIIERVIE

ListNode* reverseList(ListNode* head) {
ListNode *head_prev = nullptr, *head_next;
while (head) {
head_next = head->next;
head->next = head_prev;
head_prev = head;
head = head_next;

}

return head_prev;

def reverselList(head: Optional[ListNode]) -> Optional[ListNode]:
head_prev = None
while head is not None:
head_next = head.next
head.next = head_prev
head_prev = head
head = head_next
return head_prev
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21. Merge Two Sorted Lists

i H it i
HEWADFEER, WS — PR,

i A K R PR
BAPIAEER, Mih— P8R, FRMMEERGIHIER.

Input: 1->2->4, 1->3->4
OQutput: 1->1->2->3->4->4

FATROE TR, PRSI, B EEN

ListNodex mergeTwoLists(ListNode* 11, ListNodex 12) {
if (12 == nullptr) {
return 11;
}
if (11 == nullptr) {
return 12;
}
if (11->val < 12->val) {
11->next = mergeTwoLists(ll->next, 12);
return 11;
}
12->next = mergeTwolLists(1l1l, 12->next);
return 12;

def mergeTwoLists(
11: Optional[ListNode], 12: Optional[ListNode]
) -> Optional[ListNode]:
if 11 is None or 12 is None:
return 11 or 12
if 11.val < 12.val:
11.next = mergeTwolists(1ll.next, 12)
return 11
12.next = mergeTwolists(1l1l, 12.next)
return 12

TR LA

ListNode *mergeTwolLists(ListNode *11, ListNode *12) {
ListNode *dummy = new ListNode(0), *node = dummy;
while (11 && 12) {

if (11->val < 12->val) {
node->next = 11;
11 = 11->next;

} else {
node->next = 12;
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12 = 12->next;
}

node = node->next;

}
node->next = 11 == nullptr 7 12 : 11;
return dummy->next;

def mergeTwoLists(
11: Optional[ListNode], 12: Optionall[ListNode]
) -> Optional[ListNode]:
dummy = ListNode ()
head = dummy
while 11 and 12:
if 11.val < 12.val:
dummy .next = 11
11 = 11.next

else:
dummy .next = 12
12 = 12.next

dummy = dummy.next
dummy .next = 11 or 12
return head.next

24. Swap Nodes in Pairs
il H itk

HE— AR, AR AR R — X5 A
i A i LB

A MER, IR R AR

Input: 1->2->3->4
OQutput: 2->1->4->3

i

AR AT S0 et B RIS, (B 2L

ListNode* swapPairs(ListNode* head) {
ListNode *nodel = head, *node2;
if (nodel && nodel->next) {
node2 = nodel->next;
nodel->next = node2->next;
node2->next = nodel;
head = node2;
while (nodel->next && nodel->next->next) {
node2 = nodel->next->next;
nodel->next->next = node2->next;



https://leetcode.com/problems/swap-nodes-in-pairs/
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node2->next = nodel->next;
nodel->next = node2;
nodel = node2->next;

}

return head;

def swapPairs(head: Optional[ListNode]) -> Optional[ListNode]:
nodel = head
if nodel is not None and nodel.next is not None:
node2 = nodel.next
nodel.next = node2.next
node2.next = nodel
head = node2
while nodel.next is not None and nodel.next.next is not None:
node2 = nodel.next.next
nodel.next.next = node2.next
node2.next = nodel.next
nodel.next = node2
nodel = node2.next
return head

12.3 LB Ry

160. Intersection of Two Linked Lists
FUREET %)

SEWINEESR, FINTENT R G T 8, SRR S
A R

WAGEMIREER, il — R WITRIACT AL, BRI —A 285 A

Input:
A: al -> a2
I
v
cl ->c2 ->c3
I
B: bl -> b2 -> b3
Output: cl
R

RisER A WK REIM R EEETR a, HE3R B BK KBRS A BERE b, AR
PIBERA REEES N co BAVBAPIARES, BRI PIAER ST R, LA I i B ATt

—_— e
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HEIRERG R, WRBhEI 0 — AR RIS ARG R It IR RTIET TR, AR &
a+ b+ c YWHTHE [ I 2 AR A R

ListNode *getIntersectionNode(ListNode *headA, ListNode *headB) {
ListNode *11 = headA, *12 = headB;
while (11 !'= 12) {
11 = 11 '= nullptr 7 1l1->next : headB;
12 = 12 !'= nullptr 7 12->next : headA;
X

return 11;

def getIntersectionNode(
headA: ListNode, headB: ListNode
) -> Optional [ListNode]:
11 = headA
12 = headB
while 11 != 12:
11 = 11.next if 11 is not None else headB
12 = 12.next if 12 is not None else headA
return 11

234. Palindrome Linked List
3 H ik
PAL O(1) 2SI 2R, FIWrEER 215 ] 3o
i A R
WA IR, W ERE, R Enms.

Input: 1->2->3->2->1
Output: true

{

]

=

i
S PSR B RER P A, FHEEERVIN REI0)E Bl B PR
LIS

&

bool isPalindrome(ListNode* head) {

if (head == nullptr || head->next == nullptr) {
return true;

}

ListNode *slow = head, *fast = head;

while (fast->next && fast->next->next) {
slow = slow->next;
fast fast->next->next;

}
slow->next = reverselList(slow->next); // I 71 H206
slow = slow->next;
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while (slow != nullptr) {
if (head->val != slow->val) {
return false;
}
head = head->next;
slow slow->next;

3

return true;

def isPalindrome(head: Optional[ListNode]) -> bool:
if head is None or head.next is None:
return True
slow, fast = head, head

while fast.next is not None and fast.next.next is not None:

slow = slow.next

fast = fast.next.next
slow.next = reverselList(slow.next) # /il H 206
slow = slow.next
while slow is not None:

if head.val !'= slow.val:

return False

head = head.next

slow = slow.next
return True

12.4 #5>]

JERE

83. Remove Duplicates from Sorted List

R LeetCode PCAT 50 il 20K, AHI2 FAVUIIR A BARICN A, JUH 2488 H ZERAR M By i

{7

328. Odd Even Linked List

H;

REBUHL SRR, THAZHEE A %1k

19. Remove Nth Node From End of List

WEARFATHT DAGE I PSR EH R E s, T DA IR 7 SR 4R B IR n AT R, JEFRS

g i

MR A
148. Sort List
R P2 FeEH R BN sER 5 G, AR R I TIH I HEF



https://leetcode.com/problems/remove-duplicates-from-sorted-list/
https://leetcode.com/problems/odd-even-linked-list/
https://leetcode.com/problems/remove-nth-node-from-end-of-list/
https://leetcode.com/problems/sort-list/

95135 R =SIRZ T W

C==o-
A%
U HAE LN d AP B ik R
0 kregig)a O =L E B
O BRI O gk

13.1 Hdasit i

T (BR) SERATHR, FATHH BRI R X (binary tree), RIEAT SR E A
PIATAT R HERAREH B, B A AFAEDRRREEH . LeetCode BROINMII /R T AIT

struct TreeNode {

int val;

TreeNode *left;

TreeNode *right;

TreeNode (int x) : val(x), left(NULL), right(NULL) {}
};

class TreeNode:
def __init__(self, val=0, left=None, right=None):
self.val = val
self.left = left

self.right = right

AR, SR EEENE L T DT AR

13.2 By

XfF—SE R ERL B U, HE4E LeetCode 1% N335 one-line code, RJJ I —47 (LR ik i) ..
AR R — AR AR, EEXTHT, EE MR 2178 if-else FIWIEH] .
TEARZ I, WEH SRS R e KRB E RN, BRABASXS .

104. Maximum Depth of Binary Tree
il H ik
R ERRREE -

A A H A B
AR TN, R, ORI BRI .
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Input:
3
/\
9 20
/ N\
15 7
OQutput: 3

{'

]

=

firt
AR, FATRT AR T SEHR AT R R TR

&

int maxDepth(TreeNode* root) {
if (root == nullptr) {
return 0;
}
return max(maxDepth(root->left), maxDepth(root->right)) + 1;

def maxDepth(root: Optional[TreeNode]) -> int:
if root is None:
return 0
return max(maxDepth(root.left), maxDepth(root.right)) + 1

110. Balanced Binary Tree
ot ] i ik
FIWr— A SRR A . BRI E SO, R ERAERCT R, WY s i R
MZEEAFRT 1,
A o LR
AR — DT, F i — MR, R T

Input:
1
/\
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/] R
int balancedDepth(TreeNode* root) {
if (root == nullptr) {
return O;
}
int left = balancedDepth(root->left);
int right = balancedDepth(root->right);
if (left == -1 || right == -1 || abs(left - right) > 1) {
return -1;
}
return max(left, right) + 1;
}
/] EBH
bool isBalanced(TreeNode* root) {
return balancedDepth(root) != -1;
}

# 38
def balancedDepth(root: Optional[TreeNode]) -> int:
if root is None:
return O
left = balancedDepth(root.left)
right = balancedDepth(root.right)
if left == -1 or right == -1 or abs(left - right) > 1:
return -1
return max(left, right) + 1

# EEH.
def isBalanced(root: Optional[TreeNode]) -> bool:
return balancedDepth(root) != -1

543. Diameter of Binary Tree
&l H ik

RAAZX K BER . HRNE e =3 FAEREPY R M TT .
Sy o R BB

BAR— DR, il — R, R K ER.

Input:
1
/' \
2 3
/\
4 5
Output: 3

TEXAFEGIT, i E AR [4,2,1,3] F1[5,2,1,3].
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i

AR, FATAT AR R AL I . AR 2 5, AEFRATAEBERASTEE, FRATHE By

B EARE M IR Bl R ELR AN R o 202 RO BRI i K AR R 2 ad i TR Y S fe i
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ORI [ F A AT PASE 2 338 U1 BB ST A i e K BRI o

int updateDiameter(TreeNode* node, int& diameter) {

if (node == nullptr) {
return O;

}
int left = updateDiameter (node->left, diameter);
int right = updateDiameter(node->right, diameter);
diameter = max(diameter, left + right);
return max(left, right) + 1;

}

/!l ERE

int diameterOfBinaryTree(TreeNode* root) {
int diameter = 0;
updateDiameter (root, diameter);
return diameter;

* BEK,
def updateDiameter(node: Optional[TreeNode], diameter: List[int]) -> int:

if node is None:

return O

left = updateDiameter(node.left, diameter)

right = updateDiameter(node.right, diameter)

diameter[0] = max(diameter[0], left + right)

return max(left, right) + 1

# THK.

def diameterOfBinaryTree(root: Optional[TreeNodel) -> int:
diameter = [0]
updateDiameter (root, diameter)
return diameter[0]

437. Path Sum III
3 H ik
Y E— BB X, R 2/ DA ARTT S AE NS T 45 2 M
i A s AR
B TR N e BB R, R DA R AR AR

‘Input: sum = 8, tree =
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Output: 3

Eﬁ/[\ﬁéﬁﬂqj7 ﬂ:‘ﬂﬁ‘j 8 E‘J%ﬁé“;j;ﬁE/I\ [[5’3]’[5’2’1]’[_391 1]]0

BRI RN, FEAEREIE: (1) AEEGZT SMARAE, W2 5k A E
S, BUFEIRIATT AL (2) ARARIEIBGZ Y SUMABRAR WA S AT E R A T8
BT TR R AR — R, B TR RS AT R A

/] HEE

// long longfyltest cased A%, —MHE W T HinthBl 7.

long long pathSumStartWithRoot(TreeNode* root, long long targetSum) {
if (root == nullptr) {

return O;
}
return (root->val == targetSum) +
pathSumStartWithRoot (root->left, targetSum - root->val) +
pathSumStartWithRoot (root->right, targetSum - root->val);
}
/] EEEK.

int pathSum(TreeNode* root, int targetSum) {
if (root == nullptr) {
return O;
¥
return pathSumStartWithRoot (root, targetSum) +
pathSum(root->left, targetSum) + pathSum(root->right, targetSum);

# B
def pathSumStartWithRoot(root: Optional[TreeNode], targetSum: int) -> int:
if root is Nonme:
return O
return (
int(root.val == targetSum)
+ pathSumStartWithRoot(root.left, targetSum - root.val)
+ pathSumStartWithRoot(root.right, targetSum - root.val)
)

# E B
def pathSum(root: Optional [TreeNode], targetSum: int) -> int:
if root is None:
return 0
return (
pathSumStartWithRoot (root, targetSum)
+ pathSum(root.left, targetSum)
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+ pathSum(root.right, targetSum)

101. Symmetric Tree
8 H i i
FIWT— A SRR AR -
Sy A R
BA—ADZIURE, i — R, RRIER SRR

Input:
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3 44 3
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&

/] %R
bool isLeftRightSymmetric(TreeNodex left, TreeNodex right) {
if (left == nullptr && right == nullptr) {
return true;
}
if (left == nullptr or right == nullptr) {
return false;
}
if (left->val != right->val) {
return false;
}
return isLeftRightSymmetric(left->left, right->right) &&
isLeftRightSymmetric(left->right, right->left);
}

/] ERH
bool isSymmetric(TreeNodex root) {
if (root == nullptr) {
return true;
}
return isLeftRightSymmetric(root->left, root->right);
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# B R
def isLeftRightSymmetric(
left: Optional[TreeNode], right: Optional [TreeNode]
) -> bool:
if left is None and right is None:
return True
if left is None or right is None:
return False
if left.val !'= right.val:
return False
return (
isLeftRightSymmetric(left.left, right.right) and
isLeftRightSymmetric(left.right, right.left)
)

# TRHK.
def isSymmetric(root: Optional [TreeNode]) -> bool:
if root is None:
return True
return isLeftRightSymmetric(root.left, root.right)

1110. Delete Nodes And Return Forest
3 H ik
S50 AR T SUR R — S, SR ik SEs BN W T S, R TR

A £

AR SO — A — 4RO, i — N, AR TR (AR
)

Input: to_delete = [3,5], tree =

i

X T B B R A AR 2 AR B AL PR, DA T A AT AR RIBTT 15 (]
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/1 WEH
TreeNode* moveNodesToForest (TreeNode* root, unordered_set<int>& undeleted,
vector<TreeNodex>& forest) {
if (root == nullptr) {
return nullptr;
}
root->left = moveNodesToForest(root->left, undeleted, forest);
root->right = moveNodesToForest(root—>right, undeleted, forest);
if (undeleted.contains(root->val)) {
if (root->left != nullptr) {
forest.push_back(root->left);
}
if (root->right != nullptr) {
forest.push_back(root->right);

¥
root = nullptr;
}
return root;
}
!/l ERE

vector<TreeNode*> delNodes(TreeNode* root, vector<int>& to_delete) {
vector<TreeNodex> forest;
unordered_set<int> undeleted(to_delete.begin(), to_delete.end());
root = moveNodesToForest(root, undeleted, forest);
if (root != nullptr) {
forest.push_back(root);

}

return forest;
}
# R

def moveNodesToForest (
root: Optional[TreeNode], undeleted: Set[int], forest: List[TreeNode]
) -> Optional [TreeNode]:
if root is None:
return None
root.left = moveNodesToForest(root.left, undeleted, forest)
root.right = moveNodesToForest(root.right, undeleted, forest)
if root.val in undeleted:
if root.left is not None:
forest.append(root.left)
if root.right is not None:
forest.append(root.right)
root = None
return root

# TR
def delNodes(root: Optional[TreeNode], to_delete: List[int]) -> List[TreeNode]:
forest = []

undeleted = set(to_delete)
root = moveNodesToForest(root, undeleted, forest)
if root is not None:
forest.append(root)
return forest
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13.3 )zl
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637. Average of Levels in Binary Tree
& H i i
AR, SREE—E R KRR
i A K D PR
AR — TR, bR, FOREE T AR AL

Input:
3
/ \
9 20
/ \
15 7
Output: [3, 14.5, 11]

T BEOL et AR, FATAT MR D7 R U 2 P4

vector<double> averageOfLevels(TreeNode* root) {
vector<double> level_avg;
if (root == nullptr) {
return level_avg;
}
queue<TreeNodex> q;
q.push(root);
int count = q.size();
while (count > 0) {
double level_sum = O;
for (int i = 0; i < count; ++i) {
TreeNode* node = q.front();
q.popQ);
level_sum += node->val;
if (node->left != nullptr) {
q.push(node->left);
}
if (node->right != nullptr) {
q.push(node->right);
}
}
level_avg.push_back(level_sum / count);
count = q.size();



https://leetcode.com/problems/average-of-levels-in-binary-tree/

13.4 37 P )5 ik — 1577183 ~

return level_avg;

def averageOfLevels(root: Optional [TreeNode]) -> List[float]:
level_avg = []
if root is None:
return level_avg
q = collections.deque()
q.append (root)
count = len(q)
while count > 0:
level_sum = 0
for _ in range(count):
node = q.popleft()
level_sum += node.val
if node.left is not None:
q.append(node.left)
if node.right is not None:
q.append(node.right)
level_avg.append(level_sum / count)
count = len(q)
return level_avg

13.4 yijrf e Vi

F PP I ok g A Py 2 = R R TR IS S # 2ake D7 — UM 7 2K AT T AEXT
RUTRBIFA —RAF, Heseamlm]. BT —Ru,

FT PPl g il P A4 s, Pl DD Ze 85, Sl A1 o, AT 2 i D52 (12453
6]

void preorder(TreeNode* root) {
visit(root);
preorder (root->left);
preorder (root->right) ;

def preorder(root: TreeNode):
visit(root)
preorder (root.left)
preorder (root.right)

WP T S P 2 L PR T ACEE A, de e A T R, ROV s 2 (42513
6]
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‘—'l

void inorder (TreeNode* root) {
inorder (root->left);
visit (root);
inorder (root->right);

def inorder(root: TreeNode):
inorder(root.left)
visit (root)
inorder(root.right)

Jo P [ el i 2 A, PR A A, Bl AT R, AT 2 A T2 (45263
1]

void postorder (TreeNode* root) {
postorder (root->left);
postorder (root->right) ;
visit(root);

def postorder(root: TreeNode):
postorder (root.left)
postorder (root.right)
visit(root)

105. Construct Binary Tree from Preorder and Inorder Traversal
& H fifiid

G A UM Ry DRI el P A5, Sl A o E AR AN AP A A

H N S B RE B
AR YR, A3 B s T b D R e DT A AR s s A U .

Input: preorder = [4,9,20,15,7], inorder = [9,4,15,20,7]
Output:

/\
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FATELASBRFEBIVEME— T AR Bl DI — T R0E 4, EIRE 4 B A
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/] R
TreeNode* reconstruct(unordered_map<int, int>& io_map, vector<int>& po, int 1,
int r, int mid_po) {
if (1 >1r) {
return nullptr;
}
int mid_val = pol[mid_po];
int mid_io = io_map[mid_vall;
int left_len = mid_io - 1 + 1;
TreeNode* node = new TreeNode(mid_val);
node->left = reconstruct(io_map, po, 1, mid_io - 1, mid_po + 1);
node->right = reconstruct(io_map, po, mid_io + 1, r, mid_po + left_len);
return node;

}

// EEE
TreeNodex buildTree(vector<int>& preorder, vector<int>& inorder) {
unordered_map<int, int> io_map;
for (int i = 0; i < inorder.size(); ++i) {
io_map[inorder[i]] = 1i;
}

return reconstruct(io_map, preorder, O, preorder.size() - 1, 0);

LB R
def reconstruct(
io_map: Dict[int, int], po: List[int], 1: int, r: int, mid_po: int
) -> Optional [TreeNode]:
if 1 > r:
return None
mid_val = po[mid_po]
mid_io = io_map[mid_vall
left_len = mid_io - 1 + 1
node = TreeNode(mid_val)
node.left = reconstruct(io_map, po, 1, mid_io - 1, mid_po + 1)
node.right = reconstruct(io_map, po, mid_io + 1, r, mid_po + left_len)
return node

# T EH

def buildTree(preorder: List[int], inorder: List[int]) -> Optional [TreeNode]:
io_map = {val: i for i, val in enumerate(inorder)}
return reconstruct(io_map, preorder, O, len(preorder) - 1, 0)

—_— e
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144. Binary Tree Preorder Traversal
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vector<int> preorderTraversal (TreeNode* root) {
vector<int> po;
if (root == nullptr) {
return po;
}
stack<TreeNodex*> s;
s.push(root);
while (!s.empty()) {
TreeNode* node = s.top();
s.pop(O);
po.push_back(node->val);
if (node->right) {
s.push(node->right); // J5 /)54, Hil A T#f 4 )h
}
if (node->left) {
s.push(node->left);
}
}

return po;

def preorderTraversal(root: Optional[TreeNode]) -> List[int]:
po = []
if root is None:
return po
s = [root]
while len(s) > O:
node = s.pop()
po.append(node.val)
if node.right is not None:



https://leetcode.com/problems/binary-tree-preorder-traversal/

13.5 =& Hpt -~ 161/183 —

s.append(node.right) # 54 /5 4, [RiE & T # 4 J
if node.left is not None:
s.append(node.left)
return po

13.5 XAk b

X A& (Binary Search Tree, BST) J&—FEFIRR) S XN a0, HZAE T
AT R/ INT TG GIOME, FoA TR T T R R T 45 T A0 (e X —
AT, AT PALE O(log n) (IHE] AEE R —AMEZ AT MR RITER, & 4 A1 A
MER T AR 2258, A ARy S E DT AR EN A TE . RN = SRR A
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99. Recover Binary Search Tree
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/] HEH
void inorder (TreeNode* root, TreeNodex*& mistakel, TreeNode*& mistake2,
TreeNodex& prev) {
if (root == nullptr) {
return;
}
inorder(root->left, mistakel, mistake2, prev);
if (prev != nullptr && root->val < prev->val) {
if (mistakel == nullptr) {
mistakel = prev;
}
mistake2 = root;
}
prev = root;
inorder(root->right, mistakel, mistake2, prev);

}

!/l ERE
void recoverTree(TreeNode* root) {
TreeNode *mistakel = nullptr, *mistake2 = nullptr, *prev = nullptr;
inorder(root, mistakel, mistake2, prev);
if (mistakel != nullptr && mistake2 != nullptr) {
swap (mistakel->val, mistake2->val);

}

Python " 3 1 7 A B+ HEF 4, FhENEEKE A1 ListHTHI A
def inorder(

root: Optional[TreeNode],

mistakel=List [Optional [TreeNodell],

mistake2=List [Optional [TreeNodell],

prev=List [Optional [TreeNodel],

):
if root is None:
return
inorder(root.left, mistakel, mistake2, prev)
if prev[0] is not None and root.val < prev[0].val:
if mistakel1[0] is None:
mistakel[0] = prev[0]
mistake2[0] = root
prev[0] = root
inorder(root.right, mistakel, mistake2, prev)
# EEH

def recoverTree(root: Optional[TreeNode]) -> None:
mistakel, mistake2, prev = [None], [None], [Nonel
inorder(root, mistakel, mistake2, prev)
if mistakel1[0] is not None and mistake2[0] is not None:
mistakel[0] .val, mistake2[0].val = mistake2[0].val, mistakel[0].val
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669. Trim a Binary Search Tree
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TreeNode* trimBST(TreeNode* root, int low, int high) {
if (root == nullptr) {
return root;
}
if (root->val > high) {
return trimBST(root->left, low, high);
}
if (root->val < low) {
return trimBST(root->right, low, high);
}
root->left = trimBST(root->left, low, high);
root->right = trimBST(root->right, low, high);
return root;

def trimBST(root: Optional[TreeNode], low: int, high: int) -> Optional[TreeNode
1:
if root is None:
return None
if root.val > high:
return trimBST(root.left, low, high)
if root.val < low:
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return trimBST(root.right, low, high)
root.left = trimBST(root.left, low, high)
root.right = trimBST(root.right, low, high)
return root

13.6 ULk

TR (Trie) FITHIBF7 45 R A7 s R B M P AR g
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208. Implement Trie (Prefix Tree)
3 H ik
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H N S B RE B
PATF S O 45 #4104 R 151

Trie trie = new Trie();
trie.insert("apple");
trie.search("apple"); // true
trie.search("app"); // false
trie.startsWith("app"); // true
trie.insert("app");
trie.search("app"); // true
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struct TrieNode {

bool word_ends;

vector<TrieNode*x> children;

TrieNode() : word_ends(false), children(26, nullptr) {}

};

class Trie {
public:
Trie() : root_(new TrieNode()) {}

void insert(string word) {
TrieNode* node = root_;
for (char c : word) {
int pos = c - ’a’;
if (node->children[pos] == nullptr) {
node->children[pos] = new TrieNode();

}

node = node->children[pos];

}

node->word_ends = true;

3

bool search(string word) {
TrieNode* node = root_;
for (char c : word) {
if (node == nullptr) {

break;
}
node = node->childrenl[c - ’a’];
¥
return node != nullptr && node->word_ends;

3

bool startsWith(string prefix) {
TrieNode* node = root_;
for (char c : prefix) {
if (node == nullptr) {

break;
}
node = node->childrenl[c - ’a’];
}
return node != nullptr;
}
private:

TrieNode* root_;

};

class TrieNode:
def __init__(self):
self.word_ends = False
self.children = [None] * 26
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class Trie:
def __init__(self):
self.root = TrieNode()

def insert(self, word: str) -> None:

node = self.root

for ¢ in word:
pos = ord(c) - ord("a"
if node.children[pos] is None:

node.children[pos] = TrieNode()

node = node.children[pos]

node.word_ends = True

def search(self, word: str) -> bool:
node = self.root
for ¢ in word:
if node is None:
break
node = node.children[ord(c) - ord("a")]
return node is not None and node.word_ends

def startsWith(self, prefix: str) -> bool:
node = self.root
for c in prefix:
if node is None:
break
node = node.children[ord(c) - ord("a")]
return node is not None

13.7 %5>]

SRl
226. Invert Binary Tree
TyHEIH, VRAT ATE FAT N S8 X TE

617. Merge Two Binary Trees
[FIFERT, FIHEBIE ] DU E -
572. Subtree of Another Tree
FIEEXT PRI R, 2l

404. Sum of Left Leaves

BN A R RE? AT A R, RS 2R, BN
HI T RE A2 ST R 29 R
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13.7 %:.5] - 167/183 —

513. Find Bottom Left Tree Value
I ZE N AR S R AT AT EE X R A, AT a4k T

538. Convert BST to Greater Tree
SR FH Rk Dy 2R e e, AT T TR R

235. Lowest Common Ancestor of a Binary Search Tree

A BST MR IER, SE A T AREEAASE AL

530. Minimum Absolute Difference in BST
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B X )5
1530. Number of Good Leaf Nodes Pairs
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889. Construct Binary Tree from Preorder and Postorder Traversal

4 EAL TP A5, FRATHR AT AT R A 54 o

106. Construct Binary Tree from Inorder and Postorder Traversal

FEALTE PR DA, FANTHR T AT 454 .

94. Binary Tree Inorder Traversal

PRI Ay iy o P el g P U S BRI TR RS2 S B A e, PR TRATT S B P AR S B

145. Binary Tree Postorder Traversal
PR R i b T S 3k g G SE B, TR ISR SE Bl R AR A, PRI FRAT LB BE AR S B

236. Lowest Common Ancestor of a Binary Tree

BAEA I BST, i@ n) 3 1, %EAd?

109. Convert Sorted List to Binary Search Tree
TEHEGF PP 5 I BST . N T (845 BST G-l AT F5 2 T AR A

897. Increasing Order Search Tree
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https://leetcode.com/problems/lowest-common-ancestor-of-a-binary-search-tree/
https://leetcode.com/problems/minimum-absolute-difference-in-bst/
https://leetcode.com/problems/number-of-good-leaf-nodes-pairs/
https://leetcode.com/problems/construct-binary-tree-from-preorder-and-postorder-traversal/
https://leetcode.com/problems/construct-binary-tree-from-inorder-and-postorder-traversal/
https://leetcode.com/problems/binary-tree-inorder-traversal/
https://leetcode.com/problems/binary-tree-postorder-traversal/
https://leetcode.com/problems/lowest-common-ancestor-of-a-binary-tree/
https://leetcode.com/problems/convert-sorted-list-to-binary-search-tree/
https://leetcode.com/problems/increasing-order-search-tree/
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653. Two Sum IV - Input is a BST

Mgy, X TE A ] AE AT AR o

450. Delete Node in a BST

YT HEN R R, AR A DL e T AR R AT R A P
TR BRI [ A


https://leetcode.com/problems/two-sum-iv-input-is-a-bst/
https://leetcode.com/problems/delete-node-in-a-bst/
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14.1 Bdidhirsiral

VENTRE =Z01% 2 =, BRI TR . B N A1 (directed) BTG (undirected), 75
G35 (cyclic) SIGHEFR (acyclic), i1 sitHi%E (connected) SAAHIE (disconnected). HH[IZ
—AHEER TC R TCEAE, TS — AR AR R A I (Directed Acyclic Graph, DAG).

Pel 14.1: A7 1) JEER IR 51

Bl F A AR TT ik BB 3 n AT m AR B R EROR DT IR R A
(adjacency matrix ) : FATAI AR —A> nxn WHELFE G, BISREE 1 N5 S M55 3558, W GIHl(]
=1, RZH 05 WERERICHE), WX AR AR, B Gl = G, 5 —fFm
T AR (adjacency list) : FATTAT DAL — AU Ry n 8L, BEAMALHE 1 e 4
HCE R, TR I REE R ET A B S RITA AR, (RSB REERA
SCRPPGEE SR 1A R A, PR R DT IR T DR H 5 208 M. Rtz A, A
AT DA 3 —AS m x 2 BYAE PR AE A 1.

14.2 5K

oy R AR G R, RN T B SEIR AR . MR AT DA R G x]  h  EA TE
@, FFHARUEARSBAY Y B O], ABA L

785. Is Graph Bipartite?


https://leetcode.com/problems/is-graph-bipartite/
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& H iliid
A, FIRTHRE R AT PA ),
A LR

RSB EFERIORIIE (INLE 0 FISRIREESN (1,31, FR 05 1. 05 3 M) kil
—MERE, FREREER ).

Input: [[1,3], [0,2], [1,3], [0,2]]
0----1

| I

| I

3----2

OQutput: true

FEXAFEBI A, FATRTARE (0,2} 20 o—4l, 8 {1.3} 73k —4l.

FBASIRN " BEOL SR, FATAT AR ARG iy b e, I BAGE R AA B A R Y
FIRBTT S FERAEAU T, AT 0 FoR AR AR, 1A 2 ZoRPI AR RIBEIE .

bool isBipartite(vector<vector<int>>& graph) {
int n = graph.size();
vector<int> color(n, 0);
queue<int> q;
for (int i = 0; 1 < n; ++i) {
if (color[i] == 0) {
q.push(i);
color[i] = 1;
}
while (!q.empty()) {
int node = q.front();
q.popQ;
for (int j : graph[node]) {
if (color[j] == 0) {
q.push(j);
color[j]l = color[node] == 2 7 1 : 2;
} else if (color[j] == color[node]) {
return false;

3

}
}

return true;

def isBipartite(graph: List[List[int]]) -> bool:
n = len(graph)
color = [0] * n
q = collections.deque()
for i in range(n):
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if color[i] == 0:
q.append (i)
color[i] =1
while len(q) > O:
node = q.popleft()
for j in graph[node]:
if color([j] ==
q.append(j)
color[j] = 1 if color[node] == 2 else 2
elif color[j] == color[node]:
return False
return True

14.3 bty

M (topological sort) sg—Fhiis WA, XA 1) JEER I HERF B33 . 458 A 1) JOERIE Y
N AR, BAHEEAHET 781 5 Py s 48 s j, WP AR P i — A
JZ e WM R AR R ME—RY, R DA AR PRRIT

210. Course Schedule 11

i H i ik
7€ N ATREEANX SRR A BB IR, SR A—U0ME B 5e A R I .

i N i {1

AR, FORIREEGE, FI—AD TR, SORPTA A (A [1,0] =R L
PR 1 Z LA FIRAR 0) . i@ —D—4E8d, FRiiMETFER.

Input: numCourses = 4, prerequisites = [[1,0],[2,0],[3,1],[3,2]]
OQutput: [0,1,2,3]

TERXAFEBI A, 5 — Rl AT B2 10,2,1,3],

i

FATATLASE B, — AP RN B, T AR X R AR P By B 1]
AR URAR i R AL j, ABAURER | WEAEIRAE j BT Se B 5. XA S IRA T B .

TR AR R BRI R B —Fig oL - FRAT1 il i i 5 5, BN 0
AT (RIS RS IRFR R ) BOEBAA e HERE R BRI Hogeqg iy sl i, JRAT PR e H
HHFFRIARRE, HHAREIR BRI ABE &I 15 QRA XA A oA AR ) BT A S AL B 2R
FRCAETE (RDABEN 0), FRATHX AT AU A BRI o 24 BAF )3T R A B S BT, BERH I 1
VAR HEGT Y, B B AR IR JovE b e B AR .

vector<int> findOrder (int numCourses, vector<vector<int>>& prerequisites) {
vector<vector<int>> graph(numCourses, vector<int>());
vector<int> indegree(numCourses, 0), schedule;
for (const auto& pr : prerequisites) {

—_— e



https://leetcode.com/problems/course-schedule-ii/
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graph[pr[1]].push_back(pr[0]);
++indegree [pr[0]];
}
queue<int> q;
for (int i = 0; i < indegree.size(); ++i) {
if (indegree[i] == 0) {
q.push(i);
}
}
while (!q.empty()) {
int u = q.front();
q.popQ);
schedule.push_back(u);
for (int v : graph[u]) {
--indegree[v];
if (indegreel[v] == 0) {
q.push(v);
}
}
}
for (int i = 0; i < indegree.size(); ++i) {
if (indegreel[i] !'= 0) {
return vector<int>();
}
}

return schedule;

def findOrder (numCourses: int, prerequisites: List[List[int]]) -> List[int]:
graph = [[] for _ in range(numCourses)]
indegree = [0] * numCourses
schedule = []
for pr_from, pr_to in prerequisites:
graph [pr_to] .append (pr_from)
indegree[pr_from] += 1
q = collections.deque([i for i, deg in enumerate(indegree) if deg == 0])
while len(q) > O:
u = q.popleft()
schedule.append (u)
for v in graphl[u]:
indegreel[v] -= 1
if indegreelv] ==
q.append(v)
return schedule if all(deg == O for deg in indegree) else []

14.4 %5>]

JEnAE
1059. All Paths from Source Lead to Destination
SR ARAH R 0 e 18 2R AT DA R G 40 1y Lkt g et (EL 2 YRR T 2 5 B T 3R



https://leetcode.com/problems/all-paths-from-source-lead-to-destination/
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i 3 15
1135. Connecting Cities With Minimum Cost

EFHLCREXESNEMREE T, AR IEE T2 A T AEREH . 5T
TR Gy, WORFHAS BT . A% iR/ ISR (minimum spanning tree, MST) 5K
&, lE A DA MR 2 ORAT: Prim’s Algorithm, 4L fe S efde/ NI #E; PAJ% Kruskal’s
Algorithm, HE/F 5 1A 4k .

882. Reachable Nodes In Subdivided Graph

XIEBEF B TE TR, RATEL ARSI 48R 2T SR A
B, BSE5AT Bellman-Ford FRJFIRAER A, PAM Dijkstra Jo 5l SR IRALIK ST L . &
Mzeit, A2 LeetCode RAVAMI R AR, PRI AL AATIRA AT


https://leetcode.com/problems/connecting-cities-with-minimum-cost/
https://leetcode.com/problems/reachable-nodes-in-subdivided-graph/

945 15 55 MR E R

C==0-

PIAEE S
Q3% O S eHAEE
QEE
15.1 5%

FRTA L, FeiTl R BRait, AR S =8 %A C++ HAFY STL 4.
XL, FATA TR ZA N 2B SR 8, 187 B LR s 45 A T i S Rk
g, FATERES. P EAE.

15.2 Fi4e 4

Jf#i4 (union-find, disjoint set) W PABIESHBIEEPIAS £, I+ H AT ASRH P A Mridi A~ e
I o BUAFAE n AN A, BAVER A TR AT SRR H O BRI, 3
AT AR RREE/IN— D7 B ST )i R 5 —T7 (SRR ) 5 BB PN SR T RHIERS, A1)
ATDARERR 1§ ML R B IRA N E—DAN, HRDHERY (RS -

CRCNONCRC

ﬂunion(a_ b)
©@ @ @
(B

|
®
b
l
@ ©®
® (9
@

Jl find(d)
3 ®

® © d
Pl 1515 JEREYERERI, b union SRR DTN iRk A0, find BRI IAZERC Y MAGRLIE I IR AR

union(c, d}

®

union(a, c)
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684. Redundant Connection

et H i ik

TETEI B — 4510, BBRE 2Rz B RERS O — B (RITCRIEERE) . WA 2R, 1R

WI7E S E2H A B R R R IR A3

H N S B RE B

AR, FORITA N
PRt OO BRI PATY R) o

OO RPN L) 5 ik e — 4B, R

Input: [[1,2], [1,3], [2,3]]
1

/\

2 -3

Qutput: [2,3]

{

]

=

firt
KR BRI RS AT S R
b= 71 I N 1T

&

, B CABRATAT CABE I H A SR i ple U2 (. R SE

class Solution {

vector<int> findRedundantConnection(vector<vector<int>>& edges) {

public:
n_ = edges.size();
id_ = vector<int>(n_);

depth_ = vector<int>(n_, 1);

for (int i = 0; i < n_; ++i)
id_[i] =

}

for (auto& edge : edges) {

{

int i = edge[0], j = edgell];
if (linked(i - 1, j - 1)) {

return vector<int>{i,
}
connect(i - 1, j - 1);
}
return vector<int>();
}
private:
int find(int 1) {
/] BREE
while (1 1= id_[i]) {
id_[i] = id_[id_[i]l];
i = id_[i];
}
return i;
}

void connect(int i, int j) {

it;
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R
jox
S

i = find(i), j = £find(j);
if A =3 {
return;
}
/] eIt
if (depth_[i] <= depth_[j1) {
id_[i] = j;
depth_[j] = max(depth_[j], depth_[i] + 1);
} else {
id_[j1 = i;
depth_[i] = max(depth_[il, depth_[j]l + 1);

3

bool linked(int i, int j) {
return find(i) == find(j);
}

int n_;
vector<int> id_;
vector<int> depth_;

class Solution:
def __init__(self):
self.n =0
self.id = Nomne
self.depth = None

def find(self, i: int) -> int:
# BARES.
while i != self.id[i]:
self.id[i] = self.id[self.id[i]]
i = self.id[i]
return i

def connect(self, i: int, j: int):
i = self.find(i)
j = self.find(j)
if 1 == j:
return
# BB
if self.depth[i] <= self.depth[j]:
self.id[i] = j
self.depth[j] = max(self.depth[j], self.depth[i] + 1)
else:
self.id[j] = 1
self .depth[i] = max(self.depth[i], self.depth[j] + 1)

def linked(self, i: int, j: int) -> bool:
return self.find(i) == self.find(j)

def findRedundantConnection(self, edges: List[List[int]]) -> List[int]:
self.n = len(edges)
self.id = list(range(self.n))
self.depth = [1] * self.n
for i, j in edges:
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if self.linked(i - 1, j - 1):
return [i, j]
self.connect(i - 1, j - 1)
return []

15.3 HABag:
SR AR PV 75 Bl BT, AT T s I sl B 0 A 5
OB IKTE , AT SE R SRR

146. LRU Cache
3 H ik

B —NEE RN, el e/ Pl 2247 (least recently used cache, LRU). UK EAHAR
TIIGAT IR, AR kA — AT WATAE R (5 SR, K% 08 EAR iR B - 7622
AR OU R —SHr i B AR, FFEBRRIBNGEE, SARER, IR S
I -

o A {1
PATR R EARSS MR RE B . 28358 — S R/INA n BIGEAT, I Bl de 20 o ) SR i A 5 o

LRUCache cache = new LRUCache( 2 /* capacity */ );
cache.put(1, 1);

cache.put(2, 2);

cache.get(1); // #rd value 1

cache.put(3, 3); // ¥4 key 2

cache.get(2); // i value -1 CGR#RF)
cache.put(4, 4); // %% key 1

cache.get(1); // Y value -1 (GR#ILE)
cache.get(3); // #rd value 3
cache.get(4); // #rd value 4

i

FATRH —AEEFRAHAFH B 1 key HI value, SEZRAHERI B A el B BB IHUW , %
PR BAEREROR R A RATH DA RITAE R, BRI key, (HRHAERT
RS BT AR R . REREARINI) (cache hit) I, FFEAUREEH/ RN A Sh B R Y

class LRUCache {
public:
LRUCache (int capacity) : n_(capacity) {}

int get(int key) {
auto it = key_to_cache_it_.find(key);
if (it == key_to_cache_it_.end()) {
return -1;



https://leetcode.com/problems/lru-cache/
https://en.wikipedia.org/wiki/Cache_replacement_policies#Least_recently_used_(LRU)
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}
cache_.splice(cache_.begin(), cache_, it->second);
return it->second->second;

}

void put(int key, int value) {

auto it = key_to_cache_it_.find(key);

if (it !'= key_to_cache_it_.end()) {
it->second->second = value;
return cache_.splice(cache_.begin(), cache_, it->second);

}

cache_.insert(cache_.begin(), make_pair(key, value));

key_to_cache_it_[key] = cache_.begin();

if (cache_.size() > n_) {
key_to_cache_it_.erase(cache_.back() .first);
cache_.pop_back();

private:

list<pair<int, int>> cache_;

unordered_map<int, list<pair<int, int>>::iterator> key_to_cache_it_;
int n_;

};

class Node:
def __init__(self, key=-1, val=-1):
self.key = key
self.val = val
self.prev = None
self.next = None

class LinkedList:
def __init__(self):
self .dummy_start = Node()
self.dummy_end = Node()
self.dummy_start.next = self.dummy_end
self.dummy_end.prev = self.dummy_start

def appendleft(self, node) -> Node:
left, right = self.dummy_start, self.dummy_start.next
node.next = right
right.prev = node
left.next = node
node.prev = left
return node

def remove(self, node) -> Node:
left, right = node.prev, node.next
left.next = right
right.prev = left
return node

def move_to_start(self, node):
return self.appendleft(self.remove(node))

def pop(self):
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return self.remove(self.dummy_end.prev)

def peek(self):
return self.dummy_end.prev.val

class LRUCache:
def __init__(self, capacity: int):
self.n = capacity
self .key_to_node = dict()
self.cache_nodes = LinkedList()

def get(self, key: int) -> int:
if key not in self.key_to_node:
return -1
node = self.key_to_node [key]
self.cache_nodes.move_to_start (node)
return node.val

def put(self, key: int, value: int) -> None:
if key in self.key_to_node:
node = self.cache_nodes.remove(self.key_to_node[key])
node.val = value
else:
node = Node(key, value)
self .key_to_node[key] = node
self.cache_nodes.appendleft(node)
if len(self.key_to_node) > self.n:
self .key_to_node.pop(self.cache_nodes.pop() .key)

X Python [ 5, FATA AT PAEL#EF] A OrderedDict B SE I LRU , 33045 KK faj 468 H XEEE .

XHEEHRA B IC RIS F A EEE, T LRU SCRU LR

class LRUCache:
def __init__(self, capacity: int):
self.n = capacity
self.cache = {}

def get(self, key: int) -> int:
if key not in self.cache:
return -1
self.cache[key] = self.cache.pop(key)
return self.cache[key]

def put(self, key: int, value: int) -> None:
if key in self.cache:
self.cache.pop(key)
self.cachel[key] = value
if len(self.cache) > self.n:
self.cache.pop(next(iter(self.cache)))

380. Insert Delete GetRandom O(1)
& H ik

BT MEA L BERFIREHLIRERS Y O(1) WHRI 2% B M R4t -



https://leetcode.com/problems/insert-delete-getrandom-o1/
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i N i {1
AR S Bl 45 M i el R

RandomizedSet randomizedSet = new RandomizedSet();
randomizedSet.insert(1);

randomizedSet.remove(2);

randomizedSet.insert(2);
randomizedSet.getRandom(); // 507 1, 50% 2
randomizedSet.remove (1) ;

randomizedSet.insert(2);
randomizedSet.getRandom(); // 1007 2

et it

AR — MR FHEANECT, RN A ARRE RO E . FURIEARCT N, %
IAKAL, B OISR A R o R UCIREC I, K2 miricdl e — S MR A2 e, I
SR AR o BEHLHUERE, T DALERC AR RS RO

class RandomizedSet {

public:

bool insert(int val) {
if (v_to_k_.contains(val)) {

return false;

}
v_to_k_[val] = nums_.size();
nums_.push_back(val);
return true;

3

bool remove(int val) {
if (!'v_to_k_.contains(val)) {
return false;
}
v_to_k_[nums_.back()] = v_to_k_[val];
nums_[v_to_k_[vall] = nums_.back();
v_to_k_.erase(val);
nums_.pop_back() ;
return true;

}
int getRandom() { return nums_[rand() I nums_.size()]; }

private:
unordered_map<int, int> v_to_k_;
vector<int> nums_;

};

class RandomizedSet:
def __init__(self):
self.nums = []
self.v_to_k = {}

—_— e
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def insert(self, val: int) -> bool:
if val in self.v_to_k:
return False
self.v_to_k[val] = len(self.nums)
self .nums.append(val)
return True

def remove(self, val: int) -> bool:
if val not in self.v_to_k:
return False
self.v_to_k[self.nums[-1]] = self.v_to_k[vall
self .nums[self.v_to_k[val]] = self.nums[-1]
del self.v_to_k[vall
self .nums.pop()
return True

def getRandom(self) -> int:
return self.nums[random.randint(0, len(self.nums) - 1)]

15.4 %5>]

HERAfE L
1135. Connecting Cities With Minimum Cost
(AR, #4I Kruskal’s Algorithm 530 BUHHfF — IR

HEW AL
432. All O‘one Data Structure
% iT—> increaseKey, decreaseKey, getMaxKey, getMinKey J°5 O(1) I [8] & 2= 5k 2%
¥
716. Max Stack

Wit— 35 push, pop, top, getMax il popMax [#) stack. AJ PAHIZE{EN LRU [ v G Hsf
SRS, (HR PR AR PG 2 R R(E, FRATTR AL unordered_map e —F Rt 45 #41e ?



https://leetcode.com/problems/connecting-cities-with-minimum-cost/
https://leetcode.com/problems/all-oone-data-structure/
https://leetcode.com/problems/max-stack/
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